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SWMU-SPECIFIC UNCERTAINTIES



Appendix F

F.l Uncertainties Discussion

There is some uncertainty in not quantifying the potential risks and hazards associated with constituents

that had detection limits, but not detections, that exceeded industrial RBCs (Sections 4.2.3.1, 4.3.3.1,

4.4.3.1, 4.5.3.1, and 4.6.3.1). To evaluate the issue of detection limits further, the following sections

present the frequency of detection limit exceedences for each of the SWMU Group constituents that had

detection limit exceedences. In addition, statistical information (such as arithmetic mean data for

nondetect constituents) has been added for some of the SWMUs per a request from USEPA. It should be

noted that both (1) the number of samples with detection limits that exceed the RBC and (2) the number

of samples with one-half of the detection limit that exceed the RBC are presented for the 0-5 foot soil data

set. The use of one-half detection limit information in these sections is important because risk

assessments typically use one-half of the analytical detection limit when calculating exposure point

concentrations.

F.1.1 SWMU Group A

For SWMU Group A, seven constituents (3,3-dichlorobenzidine, benzo(a)anthracene, benzo(a)pyrene,

benzo(b)fluoranthene, bis(2-chloroethyl)ether, indeno(l,2,3-cd)pyrene, and o,p-toluidine) were detected

at least once in site-wide soils at any depth, and some of their detection limits at SWMU Group A

exceeded their respective Region III industrial RBCs. These constituents are evaluated in the following

table.

Constituent Industrial RBC Sample Number of Number of 1/2- Exceedence

(mg/kg) Size Detection Limits Detection Limits Frequency
That Exceed RBC That Exceed RBC Using

Detection

Limits

Using 1/2-

Detection

Limits

3,3-dichiorobenzidine 12.7 26 9 1 34.6% 3.8%

Benzo(a)anthracene 7.84 26 1 0 3.8% 0.0%

Benzo(a)pyrene 0.784 26 10 10 38.5% 38.5%

Benzo(b)fluoranthene 7.84 26 1 0 3.8% 0.0%

Bis(2-chloroethyl)ether 5.2 26 1 1 3.8% 3.8%

1 ndeno( 1,2,3-cd)py rene 7.84 26 1 0 3.8% 0.0%

o,p-toiuidine 30 26 1 0 3.8% 0.0%
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As can be seen in the table above, benzo[a]pyrene has significantly more than 10 to 15 percent of its

samples with 1/2 detection limits that exceed the RBC. Thus, if this constituent were present at one-half

of the detection limit in each sample, it is possible that the resulting exposure point concentrations could

be associated with an unacceptable risk or hazard for either of the two receptors. However, it is not

known whether or not this constituent is actually present at elevated levels at SWMU Group A, and it is

reasonable to assume that the conservatisms inherent in the risk assessment process compensate for the

uncertainties discussed herein.

F.1.2 SWMU Group B

For SWMU Group B, nine constituents (3,3-dichlorobenzidine, benzo(a)anthracene, benzo(a)pyrene,

benzo(b)fluoranthene, bis(2-chloroethyl)ether, indeno(l,2,3-cd)pyrene, l,2-dibromo-3-chloropropane, m-

toluidine and o,p-toluidine) were detected at least once in site-wide soils at any depth, and some of their

detection limits at SWMU Group B exceeded their respective Region III industrial RBCs. These

constituents are evaluated in the following table.

Constituent Industrial RBC Sample Number ot Number ot Exceedence

(mg/kg) Size Detection 1/2-Detection Frequency
Limits Limits Using Using 1/2;'
That That Detection Detection' ̂

Exceed RBC Exceed RBC Limits Limits

3,3-dicmoroiDenziaine 12./ 23 18 4 78.3% 1 /.4%

Benzo(a)anthracene 7.84 23 3 1 13.0% 4.3%

Ben2o(a)pyrene 0.784 23 18 18 78.3% 78.3%

Benzo(b)fluoranthene 7.84 23 3 1 13.0% 4.3%

Bis(2-chlorcethyl)ether 5.2 23 3 3 13.0% 13.0%

Indeno(1,2,3-cd)pyrene 7.84 23 3 1 13.0% 4.3%

1,2-dibromo-3-chloropropane 4.1 32 1 0 3.1% 0.0%

m-toluidine 30 23 1 0 4.3% 0.0%

o,p-toluidine 30 23 3 2 13.0% 8.7%

As can be seen in the table above, benzo[a]pyrene has significantly more than 10 to 15 percent of its

samples with 1/2 detection limits that exceed the RBC. Thus, if this constituent were present at one-half

of the detection limit in each sample, it is possible that the resulting exposure point concentration could be

associated with an unacceptable risk or hazard for either of the two receptors. However, it is not known

whether or not this constituent is actually present at elevated levels at SWMU Group B, and it is

reasonable to assume that the conservatisms inherent in the risk assessment process compensate for the

uncertainties discussed herein.
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At the request of USEPA, a statistical analysis of the detection limits for constituents of potential concern

was performed based on the findings of the 0-2 ft bgs and 0-5 ft bgs soil screening tables. These analyses

included mean, median, maximum, minimum, standard deviation, and industrial RBC values for non-

detected constituents. An evaluation indicated that the mean detection limits for most of the constituents

in the 0-2 ft bgs screening table were two to three times the industrial RBCs, with the exception of

benzidine that showed much greater excursions above the RBC. This indicates that the detection limits

are elevated or the RBCs are relatively low. It should be noted that benzidine is not found anywhere

onsite and is not believed to have been used on the site. Based on the findings of the statistical analysis,

USEPA indicated in a conference call on August 14, 2000 that the detection limits did not appear very

elevated, were not atypical for the classes of constituents evaluated, and did not indicate poor laboratory

work. USEPA indicated they were satisfied with what had been presented in the statistical analysis of

detection limits, and that there was not a problem with the non-detected data and the detection limits.

USEPA also indicated that the analysis of detection limits for SWMU Group B non-detected constituents

should suffice for discussions of the remaining SWMUs.

F.1.3 SWMU Group C

For SWMU Group C, seven constituents (3,3-dichlorobenzidine, benzo(a)anthracene, benzo(a)pyrene,

benzo(b)fluoranthene, bis(2-chloroethyl)ether, indeno(l,2,3-cd)pyrene, and o,p-toluidine) were detected

at least once in site-wide soils at any depth, and some of their detection limits at SWMU Group C

exceeded their respective Region III industrial RBCs. These constituents are evaluated in the following

table.

Constituent Industrial RBC Sample Number of Number of 1/2- Exceedence

(mg/kg) Size Detection Limits Detectlon Limits Frequency
That Exceed RBC That Exceed RBC Using

Detection

Limits

Using 1/2-

Detection

Limits

3,3-dichlorobenzidine 12.7 28 22 3 78.6% 10.7%

Benzo(a)anthracene 7.84 28 2 0 7.1% 0.0%

Benzo(a)pyrene 0.784 28 24 24 85.7% 85.7%

Benzo(b)fiuoranthene 7.84 28 2 0 7.1% 0.0%

Bis(2-chloroethyi)ether 5.2 28 2 2 7.1% 7.1%

lndeno(1,2,3-cd)pyrene 7.84 28 2 1 7.1% 3.6%

o,p-toiuidine , 30 28 1 0 3.6% 0.0%
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As can be seen in the table above, one constituent (benzo[a]pyrene) has significantly more than 10 to 15

percent of its samples with 1/2 detection limits that exceed the RBC. Thus, if this constituent was present

at one-half of the detection limit in each sample, it is possible that the resulting exposure point

concentrations could be associated with an unacceptable risk or hazard for either of the two receptors.

However, it is not known whether or not this constituent is actually present at SWMU Group C, and it is

reasonable to assume that the conservatisms inherent in the risk assessment process compensate for the

uncertainties discussed herein.

V

F.1.4 SWMU Group D

For SWMU Group D, six constituents (3,3-dichlorobenzidine, benzo(a)anthracene, benzo(a)pyrene,

benzo(b)fluoranthene, bis(2-chloroethyl)ether, and indeno(l,2,3-cd)pyrene) were detected at least once in

site-wide soils at any depth, and some of their detection limits at SWMU Group D exceeded their

respective Region III industrial RBCs. These constituents are evaluated in the following table.

constituent inaustriai kbc

(mg/kg)
sample

Size

Number or

Detection Limits

That Exceed RBC

Number or 1/2-

Detection Limits

That Exceed RBC

txceeaence

Frequency
using

Detection

Limits

using 1/2-

Detection

Limits

;j,;j-ciicnioroi3enzidine 5b 21 b 3/.fa% 8.9%

Benzo(a)anthracene 7.84 56 5 2 8.9% 3.6%

Benzo(a)pyrene 0.784 56 24 21 42.9% 37.5%

Benzo(b)fluoranthene 7.84 56 5 0 8.9% 0.0%

Bis(2-chloroethyl)ether 5.2 56 5 5 8.9% 8.9%

lndeno(1,2,3-cd)pyrene 7.84 56 5 0 8.9% 0.0%

As can be seen in the table above, one constituent (benzo[a]pyrene) has significantly more than 10 to 15

percent of its samples with 1/2 detection limits that exceed the RBC. Thus, if this constituent was present

at one-half of the detection limit in each sample, it is possible that the resulting exposure point

concentrations could be associated with an unacceptable risk or hazard for either of the two receptors.

However, it is not known whether or not this constituent is actually present at SWMU Group D, and it is

reasonable to assume that the conservatisms inherent in the risk assessment process compensate for the

uncertainties discussed herein.

F-4



At the request of USEPA, a statistical analysis of the detection limits for constituents of potential concern

was performed based on the Endings of the 0-2 ft bgs and 0-5 ft bgs soil screening tables. These analyses

included mean, median, maximum, minimum, standard deviation, and industrial RBC values for non-

detected constituents. An evaluation indicated that four constituents had both a median and mean

concentration above the industrial RBC (e.g., 1,2-dibromoethane, 2,4-TDA, benzidine, and n-

nitrosodimethylamine), whereas three constituents had a mean, but not a median concentration above the

industrial RBC (e.g., benzo[a]pyrene, dibenzo[a,h]anthracene, and n-nitrosodipropylamine). This

indicates that the detection limits are elevated or the RBCs are relatively low. It should be noted that

benzidine is not found anywhere onsite and is not believed to have been used on the site. Based on the

findings of the statistical analysis, USEPA indicated in a conference call on September 6, 2000 that the

detection limits did not appear very elevated, were not atjqjical for the classes of constituents evaluated,

and did not indicate poor laboratory work. USEPA indicated they were satisfied with what had been

presented in the statistical analysis of detection limits, and that there was not a problem with the non-

detected data and the detection limits.

F.1.5 SWMU 21

For SWMU 21, eight constituents (3,3-dichlorobenzidine, benzo(a)anthracene, benzo(a)pyrene,

benzo(b)fluoranthene, bis(2-chloroethyl)ether, indeno(l,2,3-cd)pyrene, n-nitroso-dibutylamine, and o,p-

toluidine) were detected at least once in site-wide soils at any depth, and some of their detection limits at

SWMU 21 exceeded their respective Region III industrial RBCs. These constituents are evaluated in the

following table.

Constituent industrial RBC Sample Number of Number of 1/2- Exceedence

(mg/kg) Size Detection Limits Detection Limits Frequency

That Exceed RBC That Exceed RBC Using Using 1/2-
Detection Detection

Limits Limits

3,3-dichiorobenzodine 12.7 8 3 3 37.5% 37.5%

Benzo(a)anthracene 7.84 8 3 1 37.5% 12.5%

Benzo(a)pyrene 0.784 8 4 4 50.0% 50.0%

Benzo(b)fluoranthene 7.84 8 3 1 37.5% 12.5%

Bis(2-chloroethyi)ether 5.2 8 3 1 37.5% 12.5%

lndeno(1,2,3-cd)pyrene 7.84 8 3 1 37.5% 12.5%

N-nitroso-dibutylamine 1.1 8 4 3 50.0% 37.5%

o,p-toluidine 30 8 3 1 37.5% 12.5%
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As can be seen in the table above, two constituents (benzo[a]pyrene and n-nitroso-dibutylamine) have

significantly more than 10 percent of their samples with 1/2 detection limits that exceed the RBC. Thus,

if these constituents were present at one-half of the detection limit in each sample, it is possible that the

resulting exposure point concentrations could be associated with an unacceptable risk or hazard for either

of the two receptors. However, it is not known whether or not these constituents are actually present at

SWMU 21, and it is reasonable to assume that the conservatisms inherent in the risk assessment process

compensate for the uncertainties discussed herein.

F.1.6 SWMU 27

For SWMU 27, eight constituents (3,3-dichlorobenzidine, benzo(a)anthracene, benzo(a)pyrene,

benzo(b)fluoranthene, bis(2-chloroethyl)ether, indeno(l,2,3-cd)pyrene, n-nitroso-dibutylamine, and o,p-

toluidine) were detected at least once in site-wide soils at any depth, and some of their detection limits at

SWMU Group B exceeded their respective Region El industrial RBCs. These constituents are evaluated

in the following table.

Constituent Industrial RBC

(mg/kg)
Sample

Size

Number of

Detection Limits

That Exceed RBC

Number of 1/2-

Detection Limits

That Exceed RBC

Exceedence

Frequency
Using

Detection

Limits

Using 1/2-
Detecti^'
Limifcj^

3,3-dichlorobenzodine 12.7 24 11 6 45.8% 25.0%

Benzo(a)anthracene 7.84 24 5 5 20.8% 20.8%

Benzo{a)pyrene 0.784 24 14 11 58.3% 45.8%

Benzo(b)fluoranthene 7.84 24 5 5 20.8% 20.8%

Bis(2-chloroethyl)ether 5.2 24 5 5 20.8% 20.8%

lndeno(1,2,3-cd)pyrene 7.84 24 5 5 .20.8% 20.8%

N-nitroso-dibutylamine 1.1 24 14 10 58.3% 41.7%

o,p-toluidine 30 24 5 5 20.8% 20.8%

As can be seen in the table above, two constituents (benzo[a]pyrene and n-nitroso-dibutylamine) have

significantly more than 10 percent of their samples with 1/2 detection limits that exceed the RBC. Thus,

if these constituents were present at one-half of the detection limit in each sample, it is possible that the

resulting exposure point concentrations could be associated with an unacceptable risk or hazard for either

of the two receptors. However, it is not known whether or not these constituents are actually present at

SWMU 27, and it is reasonable to assume that the conservatisms inherent in the risk assessment process

compensate for the uncertainties discussed herein.
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F.1.7 Uncertainty Conclusions

^  Only one constituent (benzo[a]pyrene) consistently shows up in each SWMU group with more than 10 to
15 percent of the sample detection limits exceeding twice the industrial RBC (or stated another way, with

more th^ 10 to 15 percent of 1/2 of the detection limits exceeding the industrial RBC). This finding is

primarily related to the veiy low RBC threshold of 0.784 mg/kg. To get some idea of the probability of

benzo(a)p5Tene actually being present at any of the five SWMUs, site-wide data on this PAH were

compiled. Out of approximately 600 site-wide samples for benzo(a)pyrene, this PAH was detected

fourteen times, resulting in a site-wide frequency of occurrence of about 2 percent. The highest detection

was 22.7 mg/kg at sample SM006-TB03-1719. The next highest detection was at 14.9 mg/kg at sample

SM007-TB03-1315. Neither of these two samples are within the 0-5 foot depth interval. Out of the

fourteen site-wide benzo(a)pyrene detections, only 6 exceeded the industrial RBC (i.e., less than 2 percent

of the samples). This suggests benzo(a)pyrene is not very common at the site, and would not be expected

at any of the SWMU Groups. It should also be noted that benzo(a)pyrene is generally ubiquitous in the

environment at low concentrations, with typical background concentrations as follows (jfrom ATSDR,

1995):

•  Rural Soils 0.002 -1.3 mg/kg
•  Agricultural Soils 0.0046 - 0.9 mg/kg

J  • Urban Soils 0.165-0.22 mg/kg

These findings suggest that benzo(a)pyrene's detection limit exceedences are not necessarily a significant

problem at SWMU Groups A, B, C, D, and E.

Another constituent, 3,3-dichlorobenzidine, had detection limits exceeding twice the industrial RBC at a

frequency of more than 15 percent in samples from SWMU Groups B and E. The constituent, 3,3-

dichlorobenzidine, was detected extremely infrequently site-wide. It was detected in only one sample

(SM-019-TB02-1820) out of approximately 600 total samples, at a concentration of 15.1 mg/kg. The

positive detection was not in the 0 to 5 feet zone. This low detection frequency (less than one percent)

strongly suggests that 3,3-dichlorobenzidine is not present at these SWMUs, and the detection limit

exceedences are not a significant concern.
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F.2. CALCULATION OF SITE-SPECmC SOIL SCREENING LEVELS

The development of site-specific SSLs is a two-step process. The first step is to estimate the relationship
(partitioning) between the concentration of the constituent in soil and in groundwater. The second step is to
estimate the change in groundwater concentration (attenuation) that occurs between the source area and the
receptor location.

F.2.1 SOIL-WATER PARTITIONING STEP

The equation used to calculate the SSL as a function of the water concentration (based on linear partitioning
from soil to groundwater) is the following (USEPA, 1996b):

SSL = Cy
, O^ + 0aH'^

Kd'^

Pb

DAF

where:

SSL soil screening level (mg/kg)

~

target concentration in groundwater (mg/L)

Kd = soil-water partitioning coefficient (L/kg)
water-filled soil porosity (Lwater/Lsoil)
air-filled soil porosity (Lajj/Lsoil)

H' dimensionless Heniy's law constant

DAF = dilution attenuation factor

Pb soil bulk density (kg/L)

In accordance with USEPA guidance (USEPA, 1996b), the target concentration of each constituent in
groundwater (Cw) was set equal to the federal Maximum Contaminant Level Goal (MCLG) if available and
not equal to zero. If the MCLG is zero, the federal Maximum Contaminant Level (MCL) was used. If
MCLs/MCLGs were not available, the USEPA Region HI RBC for drinking water was used. Table F-2-1
summarizes the target groundwater concentrations for all constituents identified as being present above
USEPA SSLs or having maximum detection limits exceeding the USEPA SSLs at one or more SWMUs.

The soil-water partition coefficient can be measured experimentally, estimated based on literature values for
inorganic constituents, or calculated based on the soil-organic carbon partitioning coefficient (Kqc) and site-
specific data on organic carbon as follows:

Kd Koc ̂  fo
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where:

Kqc = soil-organic carbon partitioning coefficient (L/kg)
fQ(. = fraction organic carbon (mg/mg)

For purposes of this analysis, Kj values for inorganic constituents (which are pH-specific) were obtained
from USEPA SSL guidance (USEPA, 1996b; see User's Guide). For organic constituents, the above
equation was used with literature values for Kqc and site-specific data for foe- Several soil samples at the
New Martinsville facility were analyzed for total organic carbon (Tqc)- The average Tqc concentration was
5,065 mg/kg, which converts to a foe value of 0.0051 mg organic carbon per mg soil.

Site-specific data were available for total soil porosity (n), soil moisture content (M), and dry soil bulk
density (pb). From these data, water-filled and air-filled soil porosities were calculated as follows:

e^ = Mxp^

and

0a = "-dh

where:

M  = fraction of soil moisture (= mass of soil moisture / mass dry soil)
pjy = dry soil bulk density (kg/L)
n  = total soil porosity (L/L)

The average values for M, pb, and n at the New Martinsville facility are 18.3%, 1.63 kg/L, and 0.4 L/L,
respectively. Water-filled soil porosity (P^) is estimated to be 0.3 L/L. The air-filled soil porosity (Pa) is set
to 0 L/L because it is not known whether volatiles were lost during sampling (USEPA, 1996b).

The dimensionless Henry's law constant is estimated using the following formula:

H'^Hx41

where:

H  = Henry's law constant (atm-m^/mol)
41 = conversion factor

Literature values for H were used to estimate H' for constituents not listed in USEPA's (1996b) soil
sereening guidance.

Table F-2-2 summarizes the soil parameter values used by USEPA and the site-specific values for New
Martinsville in the partitioning equation. Constituent-specific data for Kj, Kqc, H and H' were presented in
Table F-2-1.
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F.2.2 DILUTION ATTENUATION FACTOR STEP

The DAF is independent of constituents, but is dependent on many site-specific factors. The equation used
by USEPA to calculate the DAF is the following (USEPA, 1996b):

^  , Kid
DAF = 1 +

IL

where:

K  = aquifer hydraulic conductivity (m/yr)
/  = hydraulic gradient (m/m)
d  = mixing zone depth (m)
I  = infiltration rate (m/yr)
L  = source length parallel to groundwater flow (m)

Mixing zone depth (d) is estimated using the following equation:

d - ̂J2 avL + da i-exp
^  -LI ^

Es yie da

i  y where:

ttv = vertical dispersivity (m/m)
Vs = horizontal seepage velocity (m/yr)
«g = effective aquifer porosity (Lpore-'Laquifer)
da = aquifer depth (m)

If the calculated mixing zone depth exceeds the aquifer depth, then the aquifer depth was used to be
conservative.

Vertical dispersivity (ly) is estimated as follows:

ay = 0.056 ai

and

at 0.1 Xr

where:

=  longitudinal dispersivity (m/m)

Xy = horizontal distance to receptor (m)
0.56 = conversion factor

0.1 = conversion factor

The horizontal seepage velocity (Vg) is estimated as follows:
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Ki
Vs = —

He

The aquifer hydraulic conductivity was calculated to be 315,360 m/yr (2834 ft/day) based on the results of
aquifer pump testing performed in 1985 (Geraghty & Miller, 1985; referenced in Geraghty & Miller, 1988).
The average hydraulic gradient was calcuated to be 0.0012 m/m, based on data presented in the 1997
Groundwater Monitoring Information Report (ICF Kaiser, 1998).

The infiltration rate for each SWMU was estimated based on two different land uses: heavy industrial and
light industrial. Heavy industrial areas are characterized as being covered by pavement, buildings, or similar
features that would impede infiltration. The infiltration rate for heavy industrial SWMUs has been set to
0.03 m/yr. For light industrial areas, which may be covered by grass, gravel, or dirt, a higher infiltration rate
(0.125 m/yr) was used. Each SWMU being evaluated in this analysis was identified as being "heavy" or
"light"; a few had features of both land uses ("intermediate"). In these cases, the average infiltration rate of
0.0775 m/yr was used.

As indicated in the above equations, the mixing zone depth is a function of two site-specific parameters:
source length parallel to groundwater flow (L) and distance to receptor (Xj-). Under current condition^,
groundwater flows radially inward as a result of large-scale pumping by Bayer. Under these conditions,
there is no receptor to which groundwater may flow, and so no complete exposure pathways for
groundwater exist. In order to calculate site-specific SSLs, two simplifying assumptions were made: (1)
pumping stopped, and (2) the distance-to-receptor was set equal to the source length. Because the purpose ' \
of this analysis is to conservatively assess potential releases from soil to groundwater, these two . J
assumptions represent hypothetical worst-case conditions.

Table F-2-3 presents the site-specific values for the aquifer parameters involved in the DAF calculation.
Table F-2-4 presents the values of the parameters that are SWMU specific. The resulting DAFs are also
presented in Table F-2-4. By integrating the calculations presented in this appendix, SSLs for each SWMU
were calculated. These are presented in Table 3.2-2 of the report.
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TABLE F-2-1

CONSTITUENT-SPECIFIC PARAMETERS USED IN SITE-SPECIFIC SSL CALCULATION

Constituent Target Cw Koc Kd H H'

fine/L) Source (Uke) (Ukg) (atm-m u3 /mo!) (-)

INORGANICS

Antimony U.006 MCLG NA see B-2 0 0

Cadmium 0.005 MCLG NA see B-2 0 0

Chromium 0.1 MCLG NA sec B-2 0 0

Nickel 0.1 MCLG NA see B-2 0 0

ORGANICS

], 1 -Dichloroethcne 0.007 MCL 58.9 0.30039 2.61E.02 1.07E+00

1,2-Dichlorobenzcne 0.6 MCL 617 3.1467 I.90E-03 7.79E-02

1,4-DichIorobenzene 0.075 MCL 617 3.1467 2.43E-03 9.96E-02

2,4-Dinitrcloluenc 0.073 RBC 95.5 0.48705 9.27E-08 3.80E-06

2,6-Dinitrotolucne 0.037 RBC 69.2 0.35292 7.46E-07 3.06E-05

Benzene 0.005 MCL 58.9 0.30039 5.56E-03 2.28E-ni

Bcnzo(a)anthracene 0.000092 RBC 398000 2029.8 3.34E.06 1.37E-04

Bcnzo(a)pyrenc 0.0002 MCL 1020000 5202 1.13E.06 4.63E-05

Benzo(b)fluoranthcnc 0.000092 RBC 1230000 6273 I.llE-04 4.55E-03

bis(2-Chloroelhyl)ethcr O.0Q00092 RBC 15.5 0.07905 1.80E.05 7.38E.04

Carbon Tetrachloridc 0.005 MCL 174 0.8874 3.05E.02 1.25E+00

Chlorobcnzenc 0.039 RBC 219 1.1169 3.71E-03 1.52E-0I

cis-1,2-Dichlorocthenc 0.07 MCL 35.5 0.I8I05 4.07E-03 1.67E-()1

Ethylbcnzcnc 0.7 MCLG 363 1.8513 7.88E-03 3.23E-01

Mcthylcnc Chloride 0.005 MCL 11.7 0.05967 2.I9E-03 8.98E-02

Nitrobenzene 0.0034 RBC 64.6 0.32946 2.40E-05 9.84E.04

N-Nitrosodiphcnylaminc 0.014 RBC 1290 6.579 5.00E-06 2.05E-04

p-Chloroaniline 0.15 RBC 66.1 0.33711 3.32E-07 1.36E-Q5

Phenol 22 RBC 28.8 0.14688 3.98E-07 1.63E-U5

Styrcnc 0.1 MCLG 776 3.9576 2.76E-03 1.13E-01

Tctrachloroclhene 0.005 MCL 155 0.7905 1.84E-02 _7.54E.0I

MCLG 182 0.9282 6.63E.03 2.72E-01Toluene 1

Trichloroelhcnc 0.005 MCL 166 0.8466 1.03E-02 4.22E-01

Trichiorofluoromcthanc IJ RBC 159 0.8109 5.83E-02 2.39E+00

m+p-Xylenc 10 MCLG 407 2.0757 7.34E-03 3.01E-01

o-Xylcne 10 MCLG 363 1.8513 5.20E-03 2.13E.01

1,1,2,2-TelrachIoroethanc 0.000052 RBC 93.3 0.47583 3.44E.04 1.41E-02

1,1,2-T richlorocthanc 0.003 MCLG 50.1 0.25551 9.12E.04 3.74E.02

1,1 -Dichloroethcne 0.007 MCLG 58.9 0.30039 2.6IE-02 1.07E-H10

1,2-Dichlorocthanc 0.005 MCL 17.4 0.08874 9.78E-04 4.01E-02

1,2-DichIoropropanc 0.005 MCL 43.7 0.22287 2.80E-04 1.15E-02

Benzene 0.005 MCL 58.9 0.30039 5.56E-03 2.28E-01

Bromomcthanc 0.0087 RBC 10.5 0.05355 6.24E-03 2.56E-0I

Carbon Tetrachloridc 0.005 MCL 174 0.8874 3.05E-02 I.25E-H)0

cis-i^-Diehloropropcnc 0.000077 RBC 45.7 0.23307 1.77E-02 7.26E-01

Mcthylene Chloride 0.005 RBC 11.7 0.05967 2.19E-03 8.98E-02

Tctrachloroethcne 0.005 MCL 155 0.7905 1.84E-03 7.54E-02

lrans-1,3-Dichloropropenc 0.000077 RBC 45.7 0.23307 I.77E-02 7.26E-01

Trichlorocthcnc 0.005 MCL 166 0.8466 1.03E-02 4.22E-01

Vinyl Chloride 0.002 MCL 18.6 0.09486 2.71E-02 i.iiE+on

1,2,3-Triehlorobcnzcne 0.07 MCLG 1780 9.078 I.42E-03 5.82E.02

1,4-Dichlorobcnzcnc 0.075 MCLG 617 3.1467 2.43E-03 9.96E-02

2,4,6-Trichloropheno] 0.006] RBC 381 1.9431 7.78E-05 3.19E-03

2,4-Dichlorophcnol 0.11 RBC 147 0.7497 3.17E-06 1.30H-04

2,4-Dinitn)phenoI 0.073 RBC 100 0.51 4.51E-06 1.8SE-04

2,4-Dimtrotolucnc 0.073 RBC 95.5 0.48705 9.27E-08 3.80E-06

2,6-Dmilrotolucnc 0.037 RBC 69.2 0.35292 7.46E-07 3.06E-05

2-Chtorophcnol 0.18 RBC 388 1.9788 3.90E-04 1.60E-02

3,3'-Dichlorobenzidine 0.00015 RBC 724 3.6924 4.00E-09 1.64E-07

Benzo(a)anthraccne 0.000092 RBC 398000 2029.8 3.34E-06 1.37E-04

bis(2-chlorocthyI)cther 0.0000092 RBC 15.5 0.07905 1.80E-05 7.38E.04

Carbazole 0.0034 RBC 3390 17.289 1.53E-08 6.26E-07

Hexachlorobutadiene 0.001 MCLG 53700 273.87 8.I5E-03 3.34E-01

Hexachlorocthanc 0.00075 RBC 1780 9.078 3.88E-03 1.59E-0I

Isophorone 0.071 RBC 46.8 0.23868 6.63E-06 2.72E-n4

N-Nilrosodiphcnylaminc 0.014 RBC 1290 6.579 5.00E-06 2.05E-04

Nitrobenzene 0.0034 RBC 64.6 0.32946 2.40E-05 9.84E-04

p-Chloroanilinc 0.15 RBC 66.1 0.33711 3.32E-07 1.36E-05

Pcnlachlorophcnol 0.00] MCL 592 3.0192 2.44E-08 l.OOE-06

2,4-Dimethylphcnoi 0.73 RBC 209 1.0659 2.00E-06 8.20E.05

Dibenzo(a,h)anthraccne 0.0000092 RBC 3800000 19380 I.47E-08 6.03E-07

Hcxachlorobcnzcnc 0.001 MCL 55000 280.5 1.32E-03 5.41 E-02

1,1,1-Trichloroelhane 0.2 MCLG 110 0.561 1.72E-02 7.05E-01

1,2,4-Trichlorobcnzcnc 0.07 MCLG 1780 9.078 1.42E-03 5.82E-02

Benzo(a)pyrcnc U.0002 MCL 1020000 5202 1.13E-06 4.63E-05

Bcnzo(b)nuoranthcnc 0.000092 RBC 1230000 .  6273 l.lIE-04 4.55E-03

Bromodichloromethane 0.08 MCL 55 0.2805 1.60E-03 6.56E-02

Bromoform 0.08 MCL 87.1 0.44421 5.34E-04 2.19E-02

Chloroform 0.08 MCL 39.8 0.20298 3.66E-03 1.50E.01

eis-I,2-Dichlorocthene 0.07 MCLG 35.5 0.18105 4.07E-03 I.67E-01

Dibromochloromethanc 0.00013 RBC 63.1 0.32181 7.83E-04 3.21E-02

Indeno(I,2^-cd)pyrcnc 0.000092 RBC 3470000 17697 1.60E-06 6.56E-05

m-Toluidine 0.00035 RBC 20.8 0.10608 6.61E-08 2.71E-06

N-Nilrosodimethylamine 0.014 RBC 0.1 0.00051 1.95E-10 8.00E-09

N-Nitrosodipropylaminc U.0000096 RBC 24 0.1224 2.25E-06 9.23E-05

o-Cresol 1.8 RBC 91.2 0.46512 1.2IE-06 4.95E-05

trans-l,2>Dichlorocthenc 0.1 MCLG 52.5 0.26775 9.39E-03 3.85E-0I

Cw • lurgct gnmndwaler ci

K»c ° soilHirganic catbon paniiian coedlcieni

Kd •• snil-wotcr porlition cnaniccient

11. H' ̂ HerKys Law coiuitant

MCL = Ma.ximum Contaminant Level

MCLG ° Maximum Conlaminont Level Coal

RBC » USEPA Region III Risk-based Concentnition

NA ■ not applicable



TABLE F-2-2

SOIL PARAMETERS USED IN SITE-SPECIFIC SSLs

Parameter Units USEPA Site-specific

Value u(1) Measurement Source

Value

water-filied soil porosity L/L 0.3 0.3 calculated

air-filed soil porosity L/L 0.13 0 USEPA u(2)

moisture content % — 18.3 Shelby tube data

total soil porosity L/L 0.43 0.4 Shelby tube data

dry soil bulk density kg/L 1.5 1.63 Shelby tube data

fraction organic carbon kg/kg 0.002 0.0051 analytical data

u(1) Source: USEPA, 1996.

u(2) Air-filled soil porosity is set to zero if volatiles may have been lost during sampling (EPA, 1996).
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TABLE F-2-3

AQUIFER PARAMETERS USED IN DILUTION ATTENUATION

FACTOR (DAF) CALCULATIONS

Parameter Units Bayer

Value

hydraulic conductivity m/yr 315360

hydraulic gradient m/m 0.0012

infiltration rate m/yr

light industrial land use 0.125

heavy industrial land use 0.03

mean aquifer thickness m 13.72

horizontal seepage velocity m/yr 1892.16

effective aquifer porosity L/L 0.2

F.2-7



TABLE F-2-4

DILUTION ATTENUATION FACTOR (DAF) CALCULATIONS INVOLVED IN SITE-SPECIFIC SSLS

Infiltration Source Distance to Longitudinal Vertical Aquifer Mixing Zone DAF Aquifer Scale Source Distance to

Unit Land Use Rate Length Receptor Dispersivity Dispersivity Depth Depth Depth Length River

(m) (m) (m/m) (m/m) (m) (m) (ft) (ft/in) (in) (In)
SWMU 1 iight industriai 0.125 231.6 231.6 23.2 1.30 13.72 13.72 180.31 50 80 9.5 0.125

SWI\/IU2 light industriai 0.125 79.2 79.2 7.9 0.44 13.72 8.41 322.39 50 80 3.25 5.5

SWMU 3 heavy industrial 0.03 12.2 12.2 1.2 0.07 13.72 1.29 1336.98 47.5 80 0.5 0.5

SWMU 4 light industriai 0.125 79.2 79.2 7.9 0.44 13.72 8.41 322.39 50 80 3.25 0.5

SWMUS intermediate 0.0775 146.3 146.3 ■  14.6 0.82 13.72 13.72 458.91 45 80 6 3.75

SWMU 6 iight industriai 0.125 134.1 134.1 13.4 0.75 13.72 13.72 310.72 45 80 5.5 9.5

SWMU 7 intermediate 0.0775 121.9 121.9 12.2 0.68 13.72 12.93 518.77 45 80 5 4

SWMU 8 heavy industriai 0.03 4.6 4.6 0.5 0.03 13.72 0.48 1336.98 45 80 0.1875 4

SWMU 9 intermediate 0.0775 24.4 24.4 2.4 0.14 13.72 2.59 518.77 50 80 1 7

SWMU 10 heavy industriai 0.03 841.2 841.2 84.1 4.71 13.72 13.72 206.73 50 120 23 1.5

SWMU 11 iight industriai 0.125 6.1 6.1 0.6 0.03 13.72 0.65 322.40 50 80 0.25 6.5

SWMU 12 light industriai 0.125 39.6 39.6 4.0 0.22 13.72 4.21 322.40 50 80 1.625 0.25

SWMU 13 heavy industriai 0.03 978.4 978.4 97.8 5.48 13.72 13.72 177.89 50 120 26.75 3.5

SWMU 14 heavy industrial 0.03 45.7 45.7 4.6 0.26 13.72 4.84 1336.98 50 80 1.875 4

SWMU 15 light industriai 0.125 106.7 106.7 10.7 0.60 13.72 11.33 322.39 50 80 4.375 8

SWMU 16 heavy industriai 0.03 4.6 4.6 0.5 0.03 13.72 0.48 1336.98 52.5 120 0.125 6

SWMU 17 heavy industriai 0.03 20.6 20.6 2.1 0.12 13.72 2.18 1336.98 52 120 0.563 3.31

SWMU 18 heavy industriai 0.03 18.3 18.3 1.8 0.10 13.72 1.94 1336.98 25 80 0.75 16

SWMU 19 heavy industriai 0.03 9.1 9.1 0.9 0.05 13.72 0.97 1336.98 50 80 0.375 9.25

SWMU 20 light industrial 0.125 9.1 9.1 0.9 0.05 13.72 0.97 322.40 50 80 0.375 3.5

SWMU 21 light industriai 0.125 27.4 27.4 2.7 0.15 13.72 2.91 322.40 50 80 1.125 5.75

SWMU 22 light industriai 0.125 9.1 9.1 0.9 0.05 13.72 0.97 322.40 50 80 0.375 3.5

SWMU 23 heavy industriai 0.03 15.2 15.2 1.5 0.09 13.72 1.61 1336.98 47.5 80 0.625 10

SWMU 24 iight industriai 0.125 9.1 9.1 0.9 0.05 13.72 0.97 322.40 45 80 0.375 10.5

SWMU 25 heavy industriai 0.03 9.1 9.1 0.9 0.05 13.72 0.97 1336.98 50 80 0.375 3.5

SWMU 26 iight industrial 0.125 73.2 73.2 7.3 0.41 13.72 7.77 322.39 45 80 3 9

SWMU 27 light industriai 0.125 79.2 79.2 7.9 0.44 13.72 8.41 322.39 50 80 3.25 9.75

SWMU 28 heavy industriai 0.03 9.1 9.1 0.9 0.05 13.72 0.97 1336.98 50 120 0.25 5.5

SWMU 29 heavy industriai 0.03 73.2 73.2 7.3 0.41 13.72 7.75 1336.98 52 120 2 2.75

SWMU 30 light industriai 0.125 91.4 91.4 9.1 0.51 13.72 9.71 322.39 60 120 2.5 13.5

"Heavy industrial" refers to SWMUs covered by pavement or buiidings, preciuding infiitration; "light industriai" refers to
SWMUs covered with gravei, vegetation, or dirt, where the infiitration rate wouid be greater.



APPENDIX F-3
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S0-DERM.XL1,
Print Date;

Creation Date:

Site Name: Bayer New Martlnsvllle
01/28/00

12/16/99 Scenario:

Receptor
Dermal Contact with Chemical Constituents in Soil

Construction Worker - 0-S feet GROUP A

This table calculates estknated body dose, incremental cancer risk, and hazard indices ttom dermal exposure to chemical constituents in soil.
The equations used to calculate body doses, incrementai cancer risks, and hazard indices are:

Body Dose = (CS * SA • AF * ABS • EF • ED • CF)/(BW * AT)
(mg/kg-day)

WHERE:

CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg)
SA = SKIN SURFACE AREA (cm''2)
AF = SOIL-TO-SKIN ADHERENCE FACTOR (mg/cm')
ABS ■= ABSORPTION FACTOR (unHless) - USEPA Region ill, 1995
EF = EXPOSURE FREQUENCY (days/year)
ED - EXPOSURE DURATION (years)

Body Dose = Adjusted Body Dose
ABSo

Cancer Adj. Body Dose Cancer Slope Factor
Risk = (mg/kg-day) * (mg/kg-day)'^1 Hazard

Index

Adj. Body Dose
(mg/kg-day)
Reference Dose
(mg/kg-day)

CF = CONVERSION FACTOR (lO^' kg/mg)
BW = BODY WEIGHT (kg)
AT = AVERAGING TIHflE (days) = 25,550 for carcinogens
AT = AVERAGING TIME (days) = ED * 365 days/year for noncarclnogens
ABSo = ORAL ABSORPTION FACTOR (unKless)

= assume chronic CSF or RfD

Constituent

"CS"
Concentration

(mg/kg)

"SA"
Skin Area

(cm*2)

"AF"
Adh. Factor
(mg/cm2)

"ABS"
Abs. Factor

"EF"
Expos. Freq.
(days/year)

"BW

Body Weight
(kg)

"Ar

Averaging
Time (days)

"ED"
Exp. Duration

(years)
Body Dose
(mg/kg-day)

Oral Absorp.
Factor

(unltless)

Adjusted
Body Dose
(mg/kg-day)

CSF
(mg/kp-day)-1

Dermal
Cancer Risk

Reference
Dose (RfD)
(mg/kg-day)

"HI"
Hazard
Index

Carcinogen Effects:

ZAiolUGrrafianilne

Noncarcinogonic Effects:
NA

11.9 2,000 1 0.100 130 70.0 25,550 1 1.73E-07 1 1.73E-07 3.2 5.54E-07 NA NA

SUMMATION: S.54E-07 SUMMATION: NA
SOURCES: USEPA, 1989, Risk/Vssessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A), Interim Final. EPA/S40/189/002.

USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1992, Dermal Exposure Assessment: Principles and Applications, EPA/600/8-91/01-B.

NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended In RAGS (USEPA, 1989) Appendix A) to altow use of CSFs and RfDs based on administered
Skin surface area for hands and head.



SO-ING.XLS

Creation Date: 12/16ffl9

Site Name: Bayer New Marti'nsville
Scenario: Ingestion of Cliemicai Constituents in Soli

Receptor. Construction Wortcer - 0-5 feet GROUP A

Tills table calculates estimated body dose, Incremental cancer risk, and hazard Indices from ingestion exposure to chemical constituents in soil.
The equations used to calculate bo^ doses, incremental cancer risks, and hazard indices are:

Body Dose = (CS • IR • EF * ED • CF)/(BW * AT)
(mg/kg-day)

WHERE:

CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg)
IR = INGESTION RATE (mg/day)

. EF = EXPOSURE FREQUENCY (days/year)
ED = EXPOSURE DURATION (years)

Cancer Body Dose Cancer Slope Factor
Rate = (mg/kg-day) * 1/(mg/kg-day)

Body Dose
Hazard = fmo/ko-davl

Index RfD (mg/kg-day)

CF = CONVERSION FACTOR (10"°kg/mg)
BW = BODY WEIGHT (kg)
AT = AVERAGING TIME (days)

AT = AVERAGING TIME (days) = 25,550 for cardnogens
AT = AVERAGING TIME (days) = ED * 385 days/year for noncardnogens = assume chronic CSF or RfD

Constituent

"CS"

Concentration

(mg/kg)

"IR"

Ing Rate
(mg/day)

"EF"

Expos. Freq.
(days/year)

"BW"

Body Weight

(kg)

•AT

Averaging
Time (days)

■ED"
Exp. Duration

(years)
Body Dose
(mg/kg-day)

Oral Absorp.
Factor

(unitiess)

Adjusted
Borfy Dose

(mg/kg-day)
CSF

(mg/kg-day)-1
Ingesdon

Cancer Risk

Reference
Dose (RfD)
(mg/kg-day)

"Hi"
Hazard

Index

Carcinogen Effects:

2.4-toliienedlanilne

Noncardnogsnlc Effects:
NA

11.9 480 130 70.0 25,550 1 4.15E-07 1 4.15E-07 3.2 1.33E-06 NA NA

SUMMATION: 1.33E-06 SUMMATION: NA

SOURCES: USEP/V, 1089, Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A), Interim Final. EP/V540/189/002.
USEPA, 1989, Exposure Factors Handbook, EP/V800/8-89/043.
USEPA, 1992, Dermal Exposure Assessment: Prindples and Applications, EPA/8(X)/8-91/01-B.

NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended in RAGS (USEPA, 1989) /tppendix A) to allow use of CSFs and RfDs based on administered doses.
Skin surface area for hands and tread.



SO-INHJ(LS

Print Date:

Creation IDate:

Wtiere:

Site Name: Bayer New Martlnsvllle

01/28/00

12/16«9 Scenario:

Receptor:
Partlculate Intialation of Ctiemlcal Constituents In Soil

Construction Worirer - 0-5 feel GROUP A

PEF(m'lk^=QICx
360Qs/Ar

Om€^il-V)x(U„/U,Y xF{x)

QJC (Inveise of mean concentration at ttie center of ttie source area In g/m'-s per kg/m')
V (Fraction of vegetab've cover)- conservatively assume no vegetative cover, unitless
Um (Mean annual wind speed In m/s)
Ut (Equivalent tlirestiold value of windspeed at 7m In m/s)
F(x) (Function dependent on Urri/UI. derived using Cowtierd (19851 - unitless)

Value Source

90.8 EPA 1996 default

0 assumed

4.69 EPA 1996 default

11.32 EPA 1996 default

0.194 EPA 1996 default

^ , 3 , CS (mg/kg)
CA (mg/m ■') = - —

PEF (m'^/kg)

PEF = 6.60E+08 m'/kg

Body Dose = (CA * IR * ET * EF * ED)/(BW * AT)
(mg/kg-day)

WHERE:

CA = CONCENTRATION OF CONSTITUENT IN AIR (mg/m')
IR = INHALATION RATE (m'/tiour)
ET = EXPOSURE TIME (hours/day)
EF = EXPOSURE FREQUENCY (days/year)
ED = EXPOSURE DURATION (years)

Cancer Body Dose Cancer Slope Factor
Rale = (mg/kg-day) * 1/(mg/kg-day)

Body Dose
Hazard = fmo/kci-davl
Index RfD (mg/kg-day)

BW = BODY WEIGHT (kg)
AT = AVEFtAGING TIME (days)

AT = AVERAGING TIME (days) = 25,550 for carcinogens
AT = AVEfUVGING TIME (days) = ED • 365 days/year for noncardnogens

Constituent

-OS-
Concentration

(mo/kg)

'CA'
Cencentratlon

(mg/m®)

■IR'
Inti Rate

(m'/hour)

•ET
Expos.Tlme
(hours/dav)

■EF"
Expos. Freq.
(days/year)

-  -BW

Body Weight
(kg)

'AT
Averaging

Time (days)

■ED"
Exp. Duration

(vears)

Body Dose
(mn/kg-dav)

Oral Absorp.
Factor

(unitless)

Adjusted
Body Dose
(mq/kq-dav)

CSF

(mo/kq-dav)-1
Intialab'on

Cancer Risk

Reference
Dose (RfD)
(mq/kq-day)

Carcinogen Effects:

2,4*4Dluenedl8mine

Noncarcinogenlc Effects:
NA

11.9 1.e0E-08 2.5 e 130 70.0 25,550 1 2.62E-11 1 2.62E-11 3.2 8.39E-11 NA

SUMIdATION: 8.39E-11 SUMIdATION:

SOURCES: USEP/L 1989, Risk /Xssessment Guidance for Superfund, Volume I, Human Healltr Evaluation Manual (Part A), Interim Final. EPA/540/189/002.
USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043.



SO-DERM.XLS

Print Date;

Creation Date;

01/28/00

12/16/99

S'lte Name; Bayer New Martlnsvllle SWMU B

Scenario; Dermal Contact with Chemicai Constituents in Soil

Receptor; Construction Worker - 0-5 feet GROUP B

This tabie calcuiates estimaterl body dose, incremental cancer risk, and hazard Indices from dermal exposure to chemical constituents in soil.
The equations used to calculate body doses, incremental cancer risks, and hazard Indices are;

Body Dose = (CS * SA * AF ♦ ABS * EF • ED * CF)/(BW * AT)
(mg/kg-day)

WHERE;

Body Dose = Adjusted Body Dose Cancer Adj. Body Dose Cancer Slope Factor
ABSo Risk = (mg/kg-day) * (mg/kg-day)*-1 Hazard

index

Adj. Body Dose
(mg/kg-day)

Reference Dose

(mg/kg-day)

CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg)
SA = SKIN SURFACE AREA (cm*2)
AF = SOIL-TO-SKIN ADHERENCE FACTOR (mg/cm^)
ABS ° ABSORPTION FACTOR (unitless) - USEPA Region III, 1995
EF = EXPOSURE FREQUENCY (days/year)
ED = EXPOSURE DURATION (years)

CF = CONVERSION FACTOR (10^ kg/mg)
BW = BODY WEIGHT (kg)
AT = AVERAGING TIME (days) ■= 25,550 for carcinogens
AT = AVERAGING TIME (days) >= ED * 365 days/year for noncarcinogens
ABSo = ORAL ABSORPTION FACTOR (unitless)

= assume chronic CSF or RfD

Constituent

"CS"
Concentration

(mg/kg)

"SA"
Skin Area

(cm«2)

"AF"
Adh. Factor
(mg/cm2)

"ABS"
Abs. Factor

"EF"
Expos. Freq.
(days/year)

"BW"
Body Weight

(kg)

"Ar
Averaging

Time (days)

"ED"
Exp. Duration

(years)
Body Dose
(mg/kg-day)

Oral Absorp.
Factor

(unitless)

Adjusted
Body Dose
(mg/kg-day)

CSF
(mg/kg-day)-1

Demnal
Cancer Risk

Reference
Dose (RfD)
(mg/kg-day)

"HI"
Hazard
Index

Carcinogen Effects:

2,4-toluefledIsmine

Noncarclnogenic Effects:
NA

2435 2,000 1 0.100 30 70.0 25,550 1 8.17E-06 1 8.17E-06 3.2 2.61 E-OS NA NA

SUMMATION; 2.61 E-05 SUMMATION; NA
SOURCES; USEPA, 1989, Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A), Interim Final. EPA/540/189/002.

USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1992, Dermal Exposure Assessment; Principles and Applications, EP/V600/8-91/01-B. >

NOTES; Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended In RAGS (USEPA, 1989) Appendix A) to allow use of CSFs and RfDs based on administered doses.
Skin surface area for hands and head.

soMerTrs""*"fl<R -SWMU_B.xls 1/28/00



SO-DERM-XL/;
Print Date:

Creation Date:

01/28/00

12/16/99

Site Name: Gayer New MariinsviUe - St/VMU G

Scenario:

Receptor

Dermal Contact witti Ctiemical Constituents in Soil

Industrial Worker - 0-2 feet GROUP G

This table calculates estimated tiody dose, incremental cancer risk, and tiazard indices from dermal exposure to cfiemkrel constituents in soil.
The equations used to calcuiate bo^ doses, incremental cancer risks, and hazard Indices are:

Gody Dose = (CS * SA * AF * AGS • EF * ED * CF)/(GW • AT)
(mg/kg-day)

WHERE:

CS = CONCENTRATION OF CONSTITUENT IN SOIL (mgftg)
SA = SKIN SURFACE AREA (cm«2)

AF = SOIL-TO-SKIN ADHERENCE FACTOR (mg/cm')
AGS = ABSORPTION FACTOR (unKiess) - USEPA Region III, 1995
EF = EXPOSURE FREQUENCY (days/year)
ED = EXPOSURE DURATION (years)

Gody Dose = Adjusted Body Dose
AGSo

Cancer Adj. Gody Dose
Risk = (mg/kg-day) *

Cancer Slope Factor
(mg/kg-day)"-1

Adj. Gody Dose
Hazard (mq/kn-day)

Indax = Reference Dose

(mg/kg-day)

CF = CONVERSION FACTOR (10-® kg/mg)
BW= BODY WEIGHT (kg)
AT = AVERAGING TIME (days) = 25,550 for carcinogens
AT = AVERAGING TIME (days) = ED * 365 daysfyear for noncarcinogens
ABSo - ORAL ABSORPTION FACTOR (unitless)

Constituent

"CS"

Concentration

(mgflrg)

"SA"

Skin Area

(cm'^2)

"AP'

Adh. Factor

(mg/cm2)

"ABS"

Abs. Factor

"EF"

Expos. Freq.
(days/vear)

"BW"

Body Weight

(kg)

"AT'

Averaging

Time (days)

"ED"

Exp. Duration

(years)

Body Dose

(mg/ko-day)

Oral Absorp.

Factor

(unitless)

Fraction

Contacted

(FC)

Adjusted
Gody Dose

(mn/kn-dav)

CSF

(mg/kg-day)-1

Demial

Cancer Risk

Reference

Dose (RfD)
(mg/kg-day)

"Hr

Hazard

Index
Carcinogen Effects:

2,4-tolumediaTnine

Noncarclnogenic Effects:
NA

67.3 2,000 1 0.10 250 70.0 25,550 25 2.35E-05 1 0,5 2.35E-05 3.2 7.53E-05 NA NA

SUMIUIATION: 7.53E-05 SUMMATION; NA

USEPA, 1989, Exposure Factors Handboc^, EPA/600/8-89/043.
USEPA, 1992, Dermal Exposure Assessment: Principles and Applications, EPA/600^-91/01-B.

NOTES: Body Dose (absort>ed) converted to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended in RAGS (USEPA, 1989) Appendix A) to allow use of CSFs and RfDs based on administered doses.
Skin surface area for hands and head.



SO-ING.XLS

Creation Date; 12/16/99

Site Name: Bayer New Martinsville SWMU B
Scenario: Ingestion of Cliemical Constituents in Soil
Receptor: Construction Wortrer - 0-5 feet GROUP B

Tills table calculates estimated trody dose, incremental ctancer risk, and liazaid indices from Ingestion exposure to cliemical constituents in soil.
The equations used to calculate bo^ doses, incremental cancer risks, and hazard indices are:

Body Dose = (CS * IR * EF * ED * CF)'(BW • AT)
(mg/kg-day)

WHERE:

CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg)
IR ° INGESTION RATE (mg/day)
EF = EXPOSURE FREQUENCY (days/year)
ED = EXPOSURE DURATION (years)

Cancer

Rate =

Body Dose
(mg/kg-day)

Cancer Slope Factor
1/(mg/kg-day)

Body Dose
Hazard = fmo/ko-dav)

Index RfD (mg/kg-day)

CF = CONVERSION FACTOR (10^kg/mg)
BW = BODY WEIGHT (kg)
AT = AVERAGING TIME (days)

AT = AVERAGING TIME (days) = 25,550 for carcinogens
AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens I = assume chronic CSF or RfD

Constituent

"CS"

Concentraiion

(mg/kg)

■IR"
Ing Rate
(mg/day)

"EF"
Expos. Freq.
(days/year)

"BW"

Body Weight
(kfl)

"AT"

Averaging
Time (days)

"ED"
Exp. Duration

(years)
Body Dose
(mq/kq-day)

Oral Absorp.
Factor

(unitless)

Adjusted
Body Dose

(mg/kg-day)
CSF

(mg/ko-day)-1
Ingestion

Cancer Risk

Reference

Dose (RfD)
(mg/kg-day)

"HI"
Hazard

Index
Carcinogen Effects:

2,4-toiuenediamlne

Noncarcinogenlc Effects:
NA

2435 480 30 70.0 25,550 1 1.96E:05 1 1.96E-05 3.2 6.27E-05 NA NA

SUMMATION: 6.27E-05 SUMMATION: NA
SOURCES: USEPA, 1989, Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A), Interim Final. EPA/540/189/002.

USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1992, Denmal Exposure /Assessment: Principles and Applications, EPA/600/B-91/01-B.

NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended in RAGS (USEPA, 1989) Appendix A) to allow use of CSFs and RfDs based on administered doses.
Skin sur^ce area for hands and head.



SO-INGJCLS

Print Date;

Creation Date:

Site Name: Bayer New Martlnsvllle - SWMU B
01/28/00

12/16/39 Scenario:

Receptor
Ingestlon of Cliemlcal Constituents in Soil
Industrial Worker - 0-2 feet GROUP B

Tills table calculates estimated body dose, Incremental cancer risk, and liazard Indices from Ingestlon exposure to cliemical constituents In soil.
Tfie equations used to calculate body doses. Incremental cancer risks, and hazard Indices are:

Body Dose = (CS * IR * EF • ED * CF)/(BW • AT)
(mg/kg-day)

WHERE:

CS = CONCENTRATION OF CONSTITUENT IN SOIL (mgflrg)
IR ° INGESTION RATE (mg/day)
EF ° EXPOSURE FREQUENCY (days/year)
ED = EXPOSURE DURATION (years)

Cancer Body Dose Cancer Slope Factor
Rate = (mg/kg-day) * 1/(mg/kg-day)

Body Dose
Hazard = fmo/ko-davl

Index RfD (mg/kg-day)

CF = CONVERSION FACTOR (IQ-® kg/mg)
BW = BODY WEIGHT (kg)
AT = AVERAGING TIME (days)

AT = AVERAGING TIME (days) = 25,550 for carcinogens
AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens

Constituent

"CS"

Concentration

(mg/kg)

"IR"

Ing Rate
(mq/day)

"EF"

Expos. Freq.
(days/year)

"BW"

Body Weight
(kg)

"Ar

Averaging
Time (days)

"ED"

Exp. Duration
(years)

Body Dose
(mg/kg-day)

Oral Absorp.
Factor

(unitless)

Fraction

Contacted

(FC)

Adjusted
Body Dose
(mg/kg-day)

CSF

(mg/kg-day)-)

Ingestlon
Cancer Risk

Reference

Dose (RfD)
(mg/kg-day)

"HI"

Hazard

Index

Carcinogen Effects:

2,4~Toluenedlam!ne

Noncarclnogenle Effects:
NA

67.3 50 250 70.0 25,550 25 5.88E-06 1 0.5 5.88E-06 3.2 1.88E-05 NA NA

SUMMATION: 1.88E-0S SUMMATION: NA

SOURCES: USEPA, 1989, Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A), Interim Final. EP/V540/189/002.
USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1992, Demnal Exposure /Assessment: Principles and Applications, EPA/600/8-91/01-G.

NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended In RAGS (USEPA, 1989) /Appendix A) to allow use of CSFs and RfDs based on administered
Skin surfece area for hands and head.



SO^NH.XLS

Print Date:

Creation Date:

VWiere;

01/28AK)

12/16/99

Site Name: Bayer New Martinsvllle SWMU B

Scenario:

Receptor.

Partlculate Inhalation of Chemical Constituents In Soil

Conshuctlon Worker - 0-5 feet GROUP B

PEP(ni'lk^=QICx.
360Qilhr

ome<{i-v)y<(u„/u,y xF(x)

Value Source

Q/C (inverse of mean concentration at the center of the source area in g/m^-s per l^/m^ 90.8 EPA 1996 default

V (Fiactton of vegetative cow)* consen/atlvely assume no vegetative cover, unlUess 0 assumed

Um (Mean annual wind ̂ )eed In m/s) 4.69 EPA 1996 default

Ut (Equivalent threshold value of wlnttepeed at 7m In m/s) 11.32 EPA 1996 default

F(x) function dependent on Um/Ut. derived using Cowherd (1985) - unltless) 0.194 EPA 1996 default

CA (mg/m

PEF =

PEF (m ̂/kg)

6.60E408 m'/kg

Body Dose = (CA ' IR • ET • EF • EO)/(BW AT)
(mg/kg-day)

WHERE:

CA " COt^rcEMTRATION OF CONSTITUENT IN AIR (mg/m®)
IR = INHALATION RATE (m'/hour)
ET = EXPOSURE TIME (hours/day)
EF = EXPOSURE FREQUENC^Y (days/year)
ED = EXPOSURE DURATION (years)

Cancer Body Dose Cancer Slope Factor
Rate = (mg/)^-day) * 1/(n^/kg-^y)

Body Dose
Hazard = fmo/k^avl
Index RRD (mg/kg-day)

BW« BODY WEIGHT (kg)

AT = AVERAGING TIME (days)
AT = AVERAGING TIME (days) = 25.550 for carcinogens
AT = AVERAGING TIME (days) = ED' 365 days/year for noncardnogens

Constituent

■OS-
Concentration

(mo/kg)

•CA"
Cencentratlon

fmo/m')

IPT
Inh Rate
(m'/hour)

•ET
Expos.Time
fhours/dav)

"EP
Expos. Freq.
(davs/vear)

•8W

Body Weight
(kg)

•AT"
Averaging

Time (days)

•ED"
Exp. Duration

(years)
Body Dose
(mg/kp-dav)

Oral AI)sorp.
Factor

(unlttess)

Adjusted
Body Dose
(nxVkg-dav)

CSF
(maflrg-davM

Inhalation
Cancer Risk

Reference
Dose (RfD)
(mafl(a-dav)

•HI"
Hazard
Index

Carcinogen Effects:

2,44oliMnddlanine

Noncaiclnogenic Effects:
NA

2436 3.a0E-O6 2.5 8 30 70.0 25,550 1 1.24E-0g 1 1.24E-09 3.2 3.96E-09 NA NA

SUMMATION: 3.96E-09 SUMMATION NA
SOURCES: USEPA. 1989, Risk/\S8essmBnt Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A), Interim Rnal. EPA/540/189/002.

KiSEPA, 1989, Exposure Factors Handtrook. EPA/600/8-89/043.



SO-INH.XLS

Print Date:

Creation Date;

Where:

Stte Name: Bayer New Martlnsville - SWMU B

01/28/00

12/16/99 Scenario:

Receptor
Partlculate Inhalation of Chemical Constituents In Soil

Industrial Woricer - 0-2 f^t GROUP B

PEFinflk^^QICyi
360(klhr

0.036< (\-V)x(JJ„/U,Yx F(x)

Value Source

Q/C (inverse of mean concentration at the center of the source area fo g/m'-s per kg/m') 90.8 EPA 1996 defauH

V (Fraction of vegetative cover)- conservatlvety assume no vegetative cover, unitless 0 assumed

Um (Mean annual wind speed tn m/s) 4.69 EPA 1996 default

Ut ̂ uivatent Oueshdd tralue of windspeed at 7m in m/s) 11.32 EPA 1996 defauH

F(x) (Function dependent on Um/UL derived using Cowherd (1985) - unlUess) 0.194 EPA 1996 default

CA (mg/m
5^ _ CS (mgAcg)

PEF (m^/kg}

Body Dose = (CA • IR • ET ' EF * EDVfBW* AT)
(mg/ko-day)

WHERE:

CA = CONCENTRATION OF CONSTITUENT IN AIR (mg/m*)
IR B INHALATION RATE (m'/hOUf)
ET s EXPOSURE TIME (hoursMay)
EF B EXPOSURE FREQUENCY (days^ear)
ED B EXPOSURE DURATION (years)

Cancer Body Dose Canrar Slope Factor
Rate = (n^A^-day) * 1/(mg/)^-day)

PEFb

Body Dose
Haaard Bfrno/kodavl

index RflD (mg/kg-day)

6.60E-K)8 m'/kg
6.58E-K18

BW = BODY WEIGHT (kg)
AT = AVERAGING TIME (days)

AT » AVERAGING TIME (days)» 25,550 for carcinogens
AT B AVERAGING TIME (days) > ED * 365 days/year for noncardnogens

Corrstltuent

■CS"
Concentration

■CA"
Cencentratkm

(mfl/m*)

•IR"
Inh Rate
(m'/hourt

■ET

Expos.T1me
(hours/day)

■EF"

Expos. Freq.
(davs/vear)

■BW"

Body Weight
(kq)

'AT

Averaging
Time (days)

■ED"
Exp. Duration

(years)
Body Dose
(mg/kq-day)

OialAbsorp.
Factor

(unlUess)

Fraction
Contacted

(FC)

Adjusted
Body Dose
(mg/ka-dav)

CSF

(ma/ka-dav)-1

irrhalatlon

Cancer Risk

Reference
Dose (RfD)
(mq/kg-dav)

"HI"
Hazard

Index
Carcinogen EfPects:

2,4.te(umdteniin*

NoneardnogMlc Effects:
NA

67.3 1.0ie7E-07 2.5 a 250 70.0 25,550 25 3.seE-og t 0.S . 3.56&<19 3.2 1.14E-08 NA NA

SUMMATION: 1.14E-08 SUMMATION NA
SOURCES: USEPA. 1989. Risk Assessment Guidance for Superiund, Volume 1, Human Health Evaluation Manual (Part A), Interim Rnal. EPA/540/189/002.

USEPA. 1989, Exposure Factors Handbook, EPA/600/B-89A)43.



SO-DERM.XLS

Print Date:

Creation Date:

01/28/00

12/16/99

Site Name: Bayer New Martinsville SWMU C

Scenario: Dermal Contact with Chemical Constituents in Soil

Receptor. Construction Wortter - 0-5.feet

This table calculates estimated body dose, incremental cancer risk, and hazard indices ftem dermal exposure to chemical constituents in soil.
The equations used to calculate tiody doses, incremental cancer risks, and hazard indices are:

Body Dose = (CS SA • AF * ABS * EF • ED • CF)/(BW ' AT)
(mg/kg-day)

WHERE:

Body Dose = Adjusted Body Dose
ABSo

Cancer Adj. Body Dose Cancer Slope Factor
Risk = (mg/kg-day) * (mg/kg-day)*-1 Hazard

Adj. Body Dose
(mg/kg-day)

Index = Reference Dose

(mg/kg-day)

CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg)
SA SKIN SURFACE AREA (cm''2)
AF = SOIL-TO-SKIN ADHERENCE FACTOR (mg/cm^)
ABS = ABSORPTION FACTOR (unltless) - USEPA Region Hi, 1995
EF ̂  EXPOSURE FREQUENCY (days/year)
ED = EXPOSURE DURATION (years)

CF = CONVERSION FACTOR (lO"® kg/mg)
BW = BODY WEIGHT (kg)

AT = AVERAGING TIME (days) = 25,550 for carcinogens
AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens
ABSo = ORAL ABSORPTION FACTOR (unitless)

= assume chronic CSF or RfD

Constituent

"CS"

Concentration

(mg/kg)

"SA"

Skin Area

(cm*2)

"AF"

Adh. Factor

(mq/cm2)

"ABS"

Abs. Factor

"EF"

Expos. Freq.
(days/year)

"BW"

Body Weight
(kg)

"AT'

Averaging
Time (days)

"ED"

Exp. Duration
(years)

Body Dose
(mg/kg-day)

OraiAbsorp.
Factor

(unftless)

Adjusted
Body Dose
(mg/kg-day)

CSF

(mg/kq-day)-1

Demial

Cancer Risk

Reference

Dose (RfD)
(mg/kg-day)

"HI"

Hazard

Index

Carcinogen Effects:

ZA-totusnedlamlne

Noncarelnogenic Effects:
NA

23.9 2,000 1 0.100 130 70.0 25,550 1 3.47E-07 1 3.47E-07 3.2 1.11E-06 NA NA

SUMMATION: 1.1 IE-OS SUMMATION: NA

SOURCES: USEPA, 1989, Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A), Interim Final. EPA/540/189/002.
USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1992, Dermal Exposure Assessment: Principles and Applications, EPA/600/8-91/01-B.

NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended in fWGS (USEPA, 1989) Appendix A) to allow use of CSFs and RfDs based on administered
Skin surface area for hands and head.

soil-den» ?,VKR-SWMU C.xls.xls 1/28/00

V
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SO-OERM.XIL
Print Date;

Creation Date:

01/28/00

12/16/99

Site Name: Bayer New Martinsvllle - SWMU 0

Scenario: Dermal Contact with Ctiemical Constituents in Soil

Receptor: Industrial Worker-0-2 feet

Tills table (Calculates estimated body dose, Incremental cancer risk, and liazard indices from dermal exposure to chemical constituents in soil.
The equations used to calculate tiody doses, Incremental cancer risks, and hazard kidices are:

Body Dose = (CS * SA * AF * ABS • EF * ED • CF)/(BW • AT)
(mg/kg-day)

WHERE:

Body Dose = Adjusted Body Dose Cancer Adj. Body Dose Cancer Slope Factor
ABSo Risk = (mg/kg-day) * (mg/kg-day)'^1 Hazard

Index

AdjC Body Dose
(mg/kg-dW)
Reference Dose

(mg/kg-day)

CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg)
SA ° SKIN SURFACE AREA (cm*2)
AF = SOIL-TO-SKIN ADHERENCE FACTOR (mg/cm')
ABS = ABSORPTION FACTOR (uniUess) - USEPA Region III, 1995
EF = EXPOSURE FREQUENCY (days/year)
ED = EXPOSURE DURATION (years)

CF = CONVERSION FACTOR (IQ-® kg/mg)
BW = BODY WEIGHT (kg)
AT > AVERAGING TIME (days) = 25,550 for carchogens
AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens
ABSo = ORAL ABSORPTION FACTOR (unltless)

Constituent

"CS"

Concentration

(mg/kg)

"SA"

Skin Area

(cm'^2)

"AF"

Adh. Facrior

(mg/cm2)

"ABS"

Abs. Factor

"EF"

Expos. Freq,
(days/year)

"BW

Body Weight
(kg)

'AT

Averaging
Time (days)

"ED"

Exp. Duration
(years)

Body Dose
(mg/kg-day)

Oral Absorp.

Factor

(unltless)

Adjusted

Body Dose
(mg/kg-day)

CSF

(mg/kg-dav)-1

Dermal

Cancer Risk

Reference

Dose (RfD)

(mg/kg-day)

"HI"

Hazard

Index

Carcinogen Effects:

Noncarclnogenle Effects:
NA

IS.B 2,000 1 0.03 250 70.0 25,550 25 3.27E-06 1 3.27E-06 3.2 1.05E-05 NA NA

SUMMATION: 1.05E-05 SUMMATION: NA

SOURCES: USEPA, 1989, Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A), Interim Final. EP/V540/189/002.
USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1992, Dermal Exposure Assessment: Principles and Applications, EP/V600/8-91/01-B.

NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended in RAGS (USEPA, 1989) Appendix A) to allow use of CSFs and RfDs based on administered doses.
Skin surfece area for hands and head.



SO-INGJ(LS

Creation Date; 12/16/99

Site Name: Bayer New Maitinsville SWMU 0
Scenaito: Ingestion of Chemical Constituents in Soil

Receptor: Construction Woilter - 0-5 feet

This table calculates estimated Itody dose, Incr^ental cancer risk, and hazard indices from ingestion exposure to chemical constituents in soil.
The equations used to calculate body doses, incremental cancer risks, and hazard indices are:

Body Dose = (OS * IR • EF * ED * CF)/(BW * AT)
(mg/kg-day)

WHERE:

CS = CONCENTRATION OF CONSTITUENT IN SOIL (mgfltg)

IR = INGESTION RATE (mg/day)
EF = EXPOSURE FREQUENCY (days/year)
ED = EXPOSURE DURATION (years)

Cancer Body Dose
Rate = (mg/kg-day)

Cancer Slope Factor
1/(mg/kg-day)

Body Dose
Hazard = fmo/ko-davl

Index RID (mg/kg-day)

CF «= CONVERSION FACTOR (10"°kg/mg)
BW = BODY WEIGHT (kg)
AT = AVERAGING TIME (days)

AT = AVERAGING TIME (days) = 25,550 for carcinogens
AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens = assume chronic CSF or RfD

Constituent

"CS"

Concentration

(mg/kg)

"IR"

Ing Rate
(mg/day)

-EE-

Expos. Freq.
(days/year)

"BW"

Body Weight
(kg)

"Ar

Averaging

Time (days)

"ED"

Exp. DuraUon
(years)

Body Dose
(mg/kg-day)

Oral Absorp.
Factor

(unitless)

Adjusted
Body Dose

(mg/kg-day)

CSF

(mg/kg-day)-1

Ingestion
Cancer Risk

Reference

Dose (RfD)
(mg/kg-day)

"HI"

Hazard

Index

Carcinogen Effects:

2,4-tQluenedIamIne

Noncarclnoganic Effects;
MA

23.9 480 130 70.0 25,550 1 8.34E-07 1 8,34E-07 3.2 2.67E-06 NA NA

SUMMATION: 2.67E-06 SUMMATION: NA

SOURCES: USEPA, 1989, Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A), Interim Final. EP/V540/189/002.
USEPA, 1989, Exposure Factors Handbook. EPA/600/8-89/043,
USEPA, 1992, Dermal Exposure Assessment Principles and Applications, EPA/800/8-91/01-B.

NOTES: Body (}ose (absorbed) converted to /Vljusted Body Dose (administered) by dividing by oral absorpUon factor, as recommended in RAGS (USEPA, 1989) /\ppendix /V) to allow use of CSFs and RfDs based on administered
Skin surface area for tiands and head.



SO-INGJ(LS

Print Date:

Creation Date:

01/28/00

12/16/99

Site Name: Bayer New Martinsviile-SWMUC

Scenario: ingestion of Chemlcai ConstHuents in Soli
Receptor: Industrial Worter - 0-2 feet

Hiis table calculates estimated t>ody dose, incremental cancer risk, and hazard indices from ingestion exposure to chemical constituents in soli.
The equations used to calculate bo^ doses, incremental cancer risks, and hazard Indices are:

Body Dose = (OS * IP * EF * ED • CF)/(BW • AT)
(mg/kg-day)

WHERE:

OS « CONCENTRATION OF CONSTITUENT IN SOIL (mgfltg)
IR = INGESTION RATE (mg/day)
EF = EXPOSURE FREQUENCY (days/year)
ED ° EXPOSURE DURATION (years)

Cancer Body Dose Cancer Slope Factor
Rate = (mg/kg-day) * 1/(mg/kg-day)

Body Dose
Hazard = (mo/ka-davi

Index RID (mg/kg-day)

CF = CONVERSION FACTOR (lO"® kg/mg)
BW = BODY WEIGHT (kg)
AT = AVERAGING TIME (days)

AT = AVERAGING TIME (days) = 25,550 for carcinogens
AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens

Constituent

"CS"

Concentration

(mg/kg)

TR"

Ing Rate
(mg/day)

"Er

Expos. Freq.
(days/year)

-BW"

Body Weight
(kg)

"AV

Averaging
Time (days)

"ED"

Exp. Duration
(years)

Body Dose
(mg/kq-day)

Oral Absorp.
Factor

(unltless)

Adjusted
Body Dose
(mg/kg-day)

CSF

(mg/kg-day)-1

Ingestion
Cancer Risk

Reference

Dose (RfO)
(mg/kg-day)

"HI"

Hazard

Index

Carcinogen Effbcls:

2,4-TatuenedlanVne

Noneaiclnogenlc Effects;
NA

15.6 50 250 70.0 25,550 25 2.73E-06 1 2.73E-06 3.2 8.72E-06 NA NA

SUMMATION: 8.72E-06 SUMMATION: NA

SOURCES: USEPA, 1989, Risk /Vssessment Guidance for Supeifiind, Volume I, Human Health Evaluation Manual (Part A), Interim Final. EPA/540/189/002.
USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1992, Dermal Exposure Assessment: Principles and Applications, EPA/600/8-91/01-B.

NOTES: Body Dose (absort/ed) converted to Adjusted Body (Tose (administered) by dividing by oral absorption bctor, as recommended in RAGS (USEPA, 1989) Appendbr A) to allow use of CSFs and RfDs based on administered doses.
Skin surteca area for hands and head.



SCWNH.XLS

Print Date:

Creation Date:

VWiere:

01/28/00

12/16/99

Site Name: Bayer New Martinsville SWMU C

Scenario:

Receptor.
Partlcutate Inhalation of Chemical Constituents In Soli

Construction Worker - 0-5 feet

PEFWlk^=QICx
36Q(klhr

(}m6<(l-V)x(U„/U,y xF(x)

Value Source

Q/C (Inverse of mean concentiation at the center of the source area In g/m^-s per kg/m^ 90.8 EPA 1996 default

V (Fraction of vegetative cover)- conservatively assume no vegetative cover, unltiess 0 assumed

Um (Mean annual wind speed In m/s) 4.69 EPA 1996 default

Ut (Equivalent threshold value of wlndspeed at 7m In m/s) 11.32 EPA 1996 default

F(x) (Function dependent on Um/UL derived using Cowherd (1965) - unltiess) 0.194 EPA 1996 default

CA (mg/m 3;= CS (mgy
PEF (m^/kg)

Body Dose «(CA • IR • ET • EF • EDVfBW AT)
(mg/kg^y)

WHERE:

CA = CONCENTRATION OF CONSTITUENT IN AIR (mg/m®)
(R «INHALATION RATE (ffl'^our)
ET e EXPOSURE TIME (hours/day)
EF » EXP(^URE FREQUENCY (days/Vear)
ED e EXPOSURE DURATION (years)

Cancer Body Dose Cancer Slope Factor
Rate = (mg^-day) * 1/(mg/kg*day)

PEF =

Body Dose
Ha2ard = (ma/k^avi
Index RfD (mg/kg-day)

6.60E+08 m'/kg

BW = BODY WEIGHT (kg)
AT » AVERAGING TIME (days)

AT s AVERAGING TIME (days) = 25,550 for carcinogens
AT = AVERAGING TIME (days) = ED * 365 da^/year for noncardnogens

Constituent

"CS"

Concenbatton

(mnftfl)

■CA"
Cencenbation

(ma/m'j

"IR"
Inh Rate
(m'/hour)

"ET

E)g>08.Time
(hmjis/day)

■EF"
Expos. Freq.
(davs/vear)

■BW
Body Weight

(kg)

■Ar
Averaging

Time (davs)

"ED"
Exp. Duration

(years)
Body Dose
(mq/ktHlav)

Oral At}sorp.
Factor

(unltiess)

Adjusted
Body Dose
(mg/kq-dav)

CSF
(mo/kg-davH

Inhalation
Cancer Risk

Reference
Dose (RfD)
(ma/kp-dav)

■HI"

Hazard
Index

Carcinogen Effects:

a,4-totuenediamine

Noncarclnogenlc BfOcts:
NA

23.9 3.e2E-0S 2.5 8 130 70.0 25.550 1 5.26E-11 1 5.26E-11 3.2 1.68E-10 NA NA

SUMMATION: 1.68E-10 SUMMATION NA
SOURCES: USEPA, 1989, Risk Assessment Guidance for Supertond, Volume I, Human Healttt Evaluation Manual (Part A), Interim Final. EPA/540/169/002.

USEPA, 1989, Exposure Factors Handbook, EPA/800/8'89/043.



S04NH.XLS

Print Date:

CreaSon Date:

Where:

Site Name: Bayer New Martinsvllle - SWMU C
01/28/00

12/16/99 Scenario:

• Receptor
Particulate Inhalation of Chemical Constituents In Soil

industrial Woricer - 0-2 feet

PEF(nf lki)=QICy.
360Qr/Ar

0.036X (1 -V)-x.qj„IU,yy. Fix)

Value Source

Q/C Onveise of mean concentration at die center of the source area In g/m'-e per kg/m^) 80.8 EPA 1986 default

V (Fraction of vegetadve cover}- conservatively assume no vegetative cover, untUess 0 assumed

Um (Mean annual wind speed In m/s) 4.69 EPA 1886 default

Ut (Equlvatent threshold value of windspeed at 7m In m/s) 11.32 EPA 1896 default

F(x) (Function dependent on Um/Ut. (teriv«J ushia Cowherd (1685)- unlUess) 0.194 EPA 1996 default

CA(mg/n, 2^^,CS (m^g)
PEF (m^/k^

Body Dose = (CA * IR * ET • EF • EOyfBW • AT)
(ntg/kg^ay)

WHERE:

CA = CONCENTRATION OF CC^ISTtTUENT IN AIR (mg/m®)
IR = INHALATION RATE (m*/hour)
ET e EXPOSURE TIME (hours/day)
EF s EXPOSURE FREQUENCY (days/year)
ED = EXPOSURE DURATION (years)

Cancer Body Dose Cancer Slope Factor
Rate = (mg/kg-day) * 1/(mg/kg-day) Hazard

Index

PEF =

Body Dose
= fmo/kQ-davl

RfD (mg/kg^y)

6.60E+08 m'/kg
6.58E^8

BW« BODY WEIGHT (kg)
AT ̂  AVERAGING TIME (days)

AT = AVERAGING TIME (days)» 25,550 for carcinogens
AT = AVERAGING TIME (days) = ED * 365 days/year for noncardnogens

Consfituent

■CS'
Concendation

(mo/ka)

•CA*
CencentraHon

(mo/m')

•IR*
Inh Rate

(m*/hour)

•ET
Expos-Tlme
(hours/day)

■EF"

Expos. Freq.
(davs/vear)

•BV\r

Body Weight
(ka)

"AT

Averaging
Time (days)

"ED"

Exp. Duration
(years)

Body Dose
(mg/kq-dav)

Oral Absorp.
Factor

(unlfless)

Adjusted
Body Dose
(moAq-day)

CSF

(mqfltq-davVI
Inhalation

Cancer Risk

Reference
Dose (RfD)
(mq/kq-dav)

■Hr
Hazard

Index
Carcinogen EfTeds:

Z4-tduenKflamM

Noncarelnogenic Effects:
NA

ise 2.3S384E-Oe 2.5 a 250 70.0 25,550 25 1.65E.09 1 165E-09 3.2 5.29E-49 NA NA

SUMMATION: 5.29E-08 SUMMATION: NA
SOURCES: USEPA, 1886, Risk A&sessment Guidance for Superfund, Vdume I, Human Health Evaluation Manual (Part A), Interim Final. EPA/540/189/D02.

USEPA, 1869, Exposure Factors Handbook, EPA/600/8-89/043.
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Print Date:

Creation Date:

01/28/00

12/16/99

Site Name: Bayer New Martinsvllle SWMU D

Scenario: Demna! Contact wKh Ctiemical Constituents in Soil

Receptor Constnjction Worker - 0-5 feet

This table calculates estimated body dose, kicrementai cancer risk, and hazard Indices from dennal exposure to chemical constituents in soH.
The equations used to calculate body doses. Incremental cancer risks, and hazard Indices are:

Body Dose = (CS * SA ♦ AF * ABS * EF • ED • CF)/(BW • AT)
(mg/kg-day)

WHERE:

Body Dose = Adjusted Body Dose Cancer Ad]. Body Dose Cancer Slope Factor
ABSo Risk = (mg/kg-day) * (mg/kg-day)*-1 Hazard

Index =

Adj. Body Dose
(mg/kg-day)

Reference Dose

(mg/kg-day)

CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg)
SA ° SKIN SURFACE AREA (cm*2)
AF = SOIL-TO-SKIN ADHERENCE FACTOR (mg/cm^)
ABS = ABSORPTION FACTOR (unltless) - USEPA Regton III, 1995
EF = EXPOSURE FREQUENCY (days/year)
ED = EXPOSURE DURATION (years)

CF = CONVERSION FACTOR (10"® kg/mg)
BW = BODY WEIGHT (kg)
AT = AVERAGING TIME (days) = 25,550 for carcinogens
AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens
ABSo = ORAL ABSORPTION FACTOR (unltless)

I = assume chronic CSF or RfD

-OS" "SA" "AF" "ABS" "EF" "BW "AT' "ED" Oral Absorp. Adjusted Reference "HI"

Concentration Skin Area Adh. Factor Abs. Factor Expos. Freq. Body Weight Averaging Exp. Duration Body Dose Factor Body Dose CSF Dermal Dose (RfD) Hazard

. Constituent (mg/kg) (cm*2)

1

1 (days/year) (kg) Time (days) (years) (mg/kg-day) (unltless) (mg/kg-day) (mg/kg-day)-1 Cancer Risk (mg/kg-day) Index

Carcinogen Effects:

2,4-toluenedlamlne 8.7 2,000 1 0.100 130 70.0 25,550 1 1.26E-07 1 1.26E-07 3.20E+00 4.05E-07 NA NA

o,p-tolufdlne 15 2,000 1 0.100 130 70.0 25,550 1 2.18E-07 1 2.18E-07 1.90E-01 4.14E-08 NA NA

m-toiuldine 4 2,000 1 0.100 130 70.0 25,550 1 5.81E-08 t  • 5.81E-08 1.90E-01 1.10E-08 NA NA

benzene 0.932 2,000 1 0.030 130 70.0 25,550 1 4.06E-09 .  ;i'i ■■ " 4.06E-09 2.90E-02 1.18E-10 NA NA

aniline 17.8 2,000 1 0.100 130 70.0 25,550 1 2.59E-07 i 2.59E-07 5.70E-03 1.47E-09 NA NA

Noncarclnogenlc Effects:

benzene 0.932 2,000 1 0.030 130 70.0 365 1 2.8SE-07 1 2.85E-07 NA NA 3.00E-03 9.48E-C5

aniline 17.8 2,000 1 0.100 130 70.0 365 1 1.81E-05 1 1.81E-05 NA NA 7.00E-03 2.59E-03

SUMMATION: 4.59E-07 SUMMATION: 2.68E-03

SOURCES; USEPA, 1989, Risk Assessment Guidance for Superftind, Volume I, Human Health Evatuation Manual (Part A), Interim Final. EPA/540/189/002.
USEPA, 1989, Exposure Factors Handbook, EP/V600/8-89/043.
USEPA, 1992, Dermal Exposure Assessment: Principles and Applications, EPA/600/8-91/01-B.

NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended in RAGS (USEPA, 1989) Appendix A) to allow use of CSFs and RfDs based on administered doses.
Skin surfece area for hands and head.

HrSHAIlf ~~"»AYER NMtSWMU GROUP D\RISK SPRDSHEETS\SOIL-DERM-CONWKR -SWMU_DJ<LS.XLS /
' I '
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SO-INGJdS '

Creation Date: 12/16m9

Site Name: Bayer New MarHnsville SWMU D
Scenario: Ingestion of CItemlcal Constituents In Soil
Receptor Constnictlon Woriter - 0-5 feet

Tills table calculates estimated body dose. Incremental cancer risk, and hazard Indices from Ingestion exposure to chemical constituents In soil.
The equations used to calculate bo^ doses, Incremental cancer risks, and hazard Indices are:

Body Dose = (CS * IR • EF • ED * CF)/(BW • AT)
(mg/kg-day)

WHERE:

CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg)

IR >= INGESTION RATE (mg/day)
EF = EXPOSURE FREQUENCY (days/year)
ED = EXPOSURE DURATION (years)

Cancer Body Dose Cancer Slope Factor
Rate = (mg/kg-day) * 1/(mg/kg-day)

Body Dose
Hazard = (mo/ka-dav)

Index RfD (mg/kg-day)

CF = CONVERSION FACTOR (IQ-'kg/mg)
BW = BODY WEIGHT (kg)
AT = AVERAGING TIME (days)

AT = AVERAGING TIME (days) = 25,550 for carcinogens

AT = AVERAGING TIME (days) = ED * 365 days/year for noncardnogens 1= assume chronic CSF or RfD

"CS" ■IR- "EP "BW" -Ar "ED" Oral Absorp. Adjusted Reference "HI"

Concentration Ing Rate Expos. Freq. Body Weight Averaging Exp. Duration Body Dose Factor Body Dose CSF Ingestion Dose (RfD) Hazard

Constituent

1

1

(ma/day) (days/year) (kg) Time (days) (years) (mg/ka-day) (unities s) (mg/kg-day) (ma/kg-day)-1 Cancer Risk (mg/ka-day) Index

Carctnogen Effecta:
NA NA2,4-toluenedlamlne 8.7 480 130 70.0 25,550 1 3.04E-07 1 3.04E-07 3.20E+00 9.71 E-07

04>-toluldlne 15 480 130 70.0 25,550 1 5.23E-07 1 5.23E-07 1.90E-01 e.94E-08 NA NA

m-toluldlne 4 480 130 70.0 25,550 1 1.40E-07 1 1.40E-07 1.90E-01 2.85E-08 NA NA

benzene 0.932 480 130 70.0 25,550 1 3.25E-08 1 3.25E-08 2.90E-02 9.43E-10 NA NA

aniline 17.8 480 130 70.0 25,550 1 6.21 £-4)7 1 8.21 E-07 5.70E-03 3.54E-09 NA NA

Noncarclnogenic Effects:
benzene 0.932 480 130 70.0 365 1 2.28E-06 1 2.28E-08 NA NA 3.00E-03 7.S9E-04

anlUne 17.8 480 130 70.0 365 1 4.35E-0S 1 4.35E-05 NA NA 7.00E-03 6.21 E-03

SUMMATION: 1.10E-08 SUMMATION: 8.97E-03

SOURCES: USEPA, 1989, Risk /\ssessment Guidance for Supeifund, Volume I, Human Health Evaluation Manual (Part A), Interim Final. EPA/540/189/002.
USEPA 1989, Exposure Factors Handbook, EPA/800/8-89/043.
USEPA 1992, Dermal Exposure Assessment: Principles and Applications, EP/V800/8-91/01-B.

NOTES: Body Dose (absortied) converted to /Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended In RAGS (USEPA, 1989) Appendix A) to aHow use of CSFs and RfDs based on administered doses.
Skin surface area for hands and head.

H:\SHALENE\BAYER NM\SWMU GROUP DtRISK SPRDSHEETS\SOIL-ING-CONWKR-SWMU_D.XLSXLS
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Print Date:

Oeation Date:

01/28/00

12/16/99

Site Name: Bayer New Martinsville - SWMU 0

Scenario: Particulate tntialation of Chemical Constituents in Soil

Receptor Ccnstniction Worker-0-S feet

PEFW/k^=QICx
Z6QQslhr

aO36c(l-f0x([/„ /Lf y xF{x)

Value Source

Q/O Cinverse of mean concentration at ttie center of tiie source area In g/m'-s per kg/m') 90.8 EPA 1996 default

V (Fraction of vegetative cover}- conservatively assume no vegetative cover, unitiess 0 assumed

Um (Mean annual vrind speed In m/s) 4.69 EPA 1996 default

Ut (Equivalent threstiold value of windspeed at 7m in m/s) 11.32 EPA 1996 default

F(x) (Function dependent on Um/Ut, derived using Cowherd (1985) - unitiess) 0.194 EPA 1996 default

CA (mg/m ) =
CS (mg/kg}

PEF (m^'/kg)

B0<fy Dose a (CA • IR • ET • EF • EDV(BW* AT)

(mg/i^-day)

WHERE:

CA = CONCENTRATION OF CONSTITUENT IN AIR (mg/m^)
IR - INHALATION RATE (m'/hour)
ET = EXPOSURE TIME (hours/day)
EF = EXPOSURE FREQUENCY (days^rear)
ED = EXPOSURE DURATION (years)

Cancer

Rate =

Body Dose
(mg/kg-day)

Cancer Slope Factor
1/(mg/kg-day) Hazard

Index

PEFs

Body Dose
= fmo/kcKJav)

RTO (mg/kg-day)

6.60E+08 m'/kg
6.58E-*>08

BW = BODY WEIGHT (kg)
AT » AVERAGING TIME (days)

AT = AVERAGING TIME (days) = 25,550 for carcinogens
AT » AVERAGING TIME (days) - ED * 365 days/year for noncardnogens

•CS" ■CA" ■IR" "ET •EF" ■BW ■Ar ■ED" Oral Absorp. Adjusted Reference "HI"

Concentration Cencentiation Inh Rate Expos.Tlme Expos. Freq. Body Weight Averaging Exp. Duration Body Dose Factor Body Dose CSF Inhalation Dose (RfD) Hazard

Constituent (mo/kg) (mofm*) (m'/hour) (houiB/dav) (davs/yiear) (kg) Time (davs) (years) (mg/kOMJav) (unitiess) (mrVkg-dav) (mort(g-dav)-1 Cancer Risk (mg/kg-dav) Index

Carcinogen Eifeets:
2.4-toluenediamine 8.7 1.32E-06 2.5 8 130 70.0 25,550 1 1.92E-11 1 1.92e-11 NA NA NA NA
o,p-toiuldine 15 2.27E-08 2.5 8 130 70.0 25,550 1 3.30E-11 3.30E-11 NA NA NA NA

rrMoluldine 4 6.06E-a9 2.5 8 130 70.0 26,550 1 e.aiE-12 8.81E-12 NA NA NA NA
benzene 0.932 1.41E-09 2.5 8 130 70.0 25,550 1 2.05E-12 2.05E-12 2.90E-02 5.65E-14 NA NA

aniline 17.8 2.70E-08 2.5 8 130 70.0 25,550 1 .3.92E-11 ■ \ 1 3.92E-11 NA NA NA NA

Noncaretnogenic Effects:
benzene 0.932 1.41E-09 2.6 8 130 70.0 365 1 1.44E-ia '1 1,44E-10 NA NA 1.70E-93 8.4SE^8

aniline 17.8 2.70E-08 2.5 8 130 70.0 365 1 2.74E-09 1 2.74E-0g NA NA 1.00E-02 2.74E-07
SUMMATION: 5.95E-14 SUMMATION: 3.59E-07

SOURCES: USEPA, 1
USEPA, 1

I, Risk Assessment Guidance for Superfund, Volume I. Human Healtf) Evaluation Manual (Part A), Interim Final. EPA/540/18Q/002.
I, Exposure Factors Handbook, EP/V800/&-89/043.

H:\SHALIp"^ ^ER NM\SWMU GROUP D\RISK SPRDSHEETS\SOIL-INHPART-CONWKR-SWMU_D.XLS
■  ̂ / i  ;



SO-INHJ(LS

PrMO^:

Creation Oitfl:

01/28^)0

12/18/99

Bayer New MartinsvDe SWAMJO

Scenario: Volatia Inhdalion of Chemical Constttuenta h Sol

Receptor ConstnicUon Worlw • 0-5 feet

ConsMuenl H

furiUass)

Koc

(cm'fo)
Kd

(cm'/p)
Ea

(t^irAsol)

Ew

(LvnterAaol)

Dw

(cm'/eec)
I3i

(cm'/sec)
Pb

(q/cm*l
Da

(cmVs)
VF

(m'/kfl)
0.226 58.0 0.30039 0 0.3 9.608-06 0.086 1.63E«00 1.41E-0e 97190.68768

Ea (^-Slsd ad pnody) 0.000 Latr/Lsoi Note 1

n (lotjf aol porody) 0.400 Lpore/Laol Sleapecinc
Ew (wafor-fSled »l poro^) 0.3 Lwater/Laol SNe spedfc

Pb (dry 60i bUk dertsily) 1.63 gtan* Sfle spedTc

Pa (aol particle den^) 2.65 p/bm' EPA 1006 default

DI(dlifu^inair) - cm'/aec chewlcaf-epecific

Hara^ law constant (H*) - unBteea chamlcaf-spednB

Dw (dflusfydty In water) - cm'/aac chetricaf-specifc

Kd (aelwntar partition coefndsnt) -cm*^ foe X too

Koc (aol<organic cairbon partition coeflicisrft) - em'/p chsmicaf-spadHe

(be (fraction orpanlc cartwn) 0.0061 oA] SKa specific

Exposure Intervd (T) 9.50EH» sec EPA 1996 dtfaiA

Dispereisn Factor (QC) 68.810000 fo/m'-sVItai/m*) EPA 1066 default

Notai: Mr'Rledaolpore^eet to zero if VOCa may have been lost (feainasampltna.

Bo<lv Dose = (CA * IR • ET • EF • EDWBW • AT)
(mQ/^sy)

WK£f^'

CA • COfKENTRATION Of CONSTTTUENTIN AIR (mgAn*)
IR «INHALATION RATE (m'/heur)
ET > EXPOSURE TIME (hoursMay)
EF « EXPOSUf^ FREQUENCY (day^yatf)
ED - EXPOSL^ DURATION (yeera)

(mVcm')
(ZxPbyDa)

Da{cnfls) -
(£a"^' X Dilf + £h^°"Ph) /n'

PbKd+Ev+Eahf

CA (n,^n,
VF (m'/kg)

Canoer Body Doee Cancer Slope Factor

Rate o (mp/kp-dav) * l/fmo/kfl-day) Hazard

Index

Body Dose

ImaftcHlavl

RfD (mp/kp-day)

BW a BODY WEIGHT (Kp)
AT - AVERAOINO TIME (days)

AT " A\^R/\01NG TIME (daye) ° 25.560 for carctoiwns
AT B AVERAGING TIME (da<^)" ED * ̂  dayaV^r for noncarcinopens

= (nsume chronic CSF or RID

Conailuenl

■cr
Concanlratlon in aol

fmo/ka)

■CA"
CoTKentrdion in air

(ma/tn*)

'IR'
fnh Rale
fm'/hour)

•ET
Expos. Time
(hours/dav)

•EF'
Expoa Freq.
fdava/Veart

TW
BodvWeiphl

(ko)

'AT
Averapinp

Timefdava)

•EC
Exp. Duration

(ysara)
Body Dose
(rnqfiw-dav)

Ord Absorp.
Factor

funitiess)

Acfiueled
BodyOoee
(mo/Ko-dav)

CSF
fmo/ko-davVI

Inhaldion
Cancer Risk

Reference
Dose (RID)
(mo/ka-dav)

•HI'
Hazard
index

Carcfnopan Effecto:
OiOZ o.eE-oe 2.6 a 130 70.0 25,550 1 1.36E-08 1 1.39E-08 290E-02 4.04E-10 NA NA

Noneardnoganle Effects: NA
kMOM 09a 6.6E-06 2.S 6 130 7ao 385 1 9.7eE.07 . 1 9.76E-07 NA NA 1.70E-03 &74E-04

SUMMATION: 4.04E-10 SUMMATION: 6.74E-04

USEPA16S9. RMc Aiaaaamenl Guidance for Superfund, Volume I, Human Heifth Evakialion Manual (Perl A), Interim Ftnef. EPA/540/168/002.
U^A 1989. Expoure Factors Handbook, EPA«0QS-e9/O43.

H:\SHA1£NBBAVBR NMtSmAU GROUP 0\R1SK 8PRDSHEETS\SOIL-mHVOL-CONWKR-SVVMU.D.XLS
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Print Date:

Creation Date:

Site Name: Bayer New Martlnsvllle SWMU 21
01/28A)0

12/16/99 Scenario:

Receptor.

Dermal Contact with Chemical Constituents In Son

Construction Worker - 0-5 feet

This table calculates estimated body dose, incremental cancer risk, and hazard Indices from demtal exposure to chemical constituents In soil.
The equations used to calculate body doses, incremental cancer risks, and hazard Indices are:

Body Dose = (CS * SA • AF * ABS ♦ EF • ED ' CF)/(BW * AT)
(mg/kg-day)

WHERE:

Body Dose ° Adjusted Body Dose
ABSo

Cancer Adj. Body Dose
Risk = (mg/kg-day) *

Cancer Slope Factor
(mg/kg-day)"-1 Hazard

Index

Adj. Body Dose
(mg/kg-day)

Reference Dose

(mg/kg-day)

CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg)
SA = SKIN SURFACE AREA (cm*2)
AF = SOIL-TO-SKIN ADHERENCE FACTOR (mg/cm^)
ABS = ABSORPTION FACTOR (unltless) - USEPA Region III, 1995
EF = EXPOSURE FREQUENCY (days/year)
ED = EXPOSURE DURATION (years)

CF «= CONVERSION FACTOR (lO"" kg/mg)
BW = BODY WEIGHT (kg)
AT = AVERAGING TIME (days) = 25,550 for carcinogens
AT = AVERAGING TIME (days) = ED * 365 days/year for noncarclnogens
ABSo = ORAL ABSORPTION FACTOR (unltless)

= assume chronic CSF or RfD

ConstRueht

"CS"

Concentration

(mg/kg)

"SA"

Skin Area

(cm'>2)

"AP

Adh. Factor

(mg/cffl2)

"ABS"

Abs. Factor

"EF"

Expos. Freq.
(days/year)

"BW"

Body Weight
(kg)

"Ar

Averaging

Time (days)

"ED"

Exp. Duration
(years)

Body Dose
(mg/kg-day)

Oral Absorp.
Factor

(unftless)

Adjusted
Body Dose
(mg/kg-day)

CSF

(mg/kg-day)-1

Dermal

Cancer Risk

Reference

Dose (RfD)

(mg/kg-day)

"HI"

Hazard

Index

Carcinogen Effects:

2,4-toluenedrafiiine

Noncarclnogenic Effects:
NA

862 2,000 1 0.100 130 70.0 25,550 1 1.25E-06 1 1.25E-06 3.2 4.01 E-06 NA NA

SUMMATION: 4.01 E-06 SUMMATION: I4A

SOURCES: USEPA, 1989, Risk Assessment Guidance for Superfund, Volume I, Human HeaKh Evaluation Manual (Part A), Interim Final. EP/U540/189/002.
USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1992, Demtal Exposure Assessment: Prfticlples and Appncatlons, EPA/600/8-91/01-B.

NOTES: Body Dose (absort/ed) converted to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended In RAGS (USEPA, 1989) Appendix A) to allow use of CSFs and RtDs based on administered doses.
Skin surface area for hands and head.

soB-dertT"' R-SWMU 21.xls 1/28/00



SO-DERMjai^
Print Date:

Creation Date:

01/28/00

12/16/99

Site Name: Bayer New Martlnsvllle - SWMlj 21 \

Scenario: Dermal Contact with Chemical Constituents In Soil

Receptor: Industrial Worker - 0-2 feet

This table calculates estimated body dose. Incremental cancer risk, and hazard indices from dermal exposure to chemhrol constituents In soil.
The equations used to cateulate body doses, incremental cancer risks, and hazard kidlces are:

Body Dose = (CS • SA * AF * ABS * EF * ED * CF)/(BW * AT)
(mg/kg-day)

WHERE:

CS = CONCENTRATION OF CONSTTTUENT IN SOIL (mg/kg)
SA ° SKIN iSURFACE AREA (cm''2)
AF = SOIL-TO-SKIN ADHERENCE FACTOR (mg/cm^)
ABS = ABSORPTION FACTOR (unltless) - USEPA Region III, 1995
EF = EXPOSURE FREQUENCY (days/year)
ED ° EXPOSURE DURATION (years)

Body Dose = Adjusted Body Dose
ABSo

Cancer Adj. Body Dose Cancer Slope Factor
Risk = (mg/kg-day) * (mg/kg-day)*-1 Hazard

Index

CF = CONVERSION FACTOR (lO"® kg/mg)
BW >= BODY WEIGHT (kg)
AT = AVERAGING TIME (days) = 25,550 for carcinogens
AT = AVERAGING TIME (days) = ED * 365 days/year for noncarclnogens
ABSo = ORAL ABSORPTION FACTOR (unltless)

Adj. Body Dose
(mg/kg-day)

Reference Dose

(mg/kg-day)

Constituent

"CS"

Concentration

(mg/kg)

"SA"

Skin Area

(cm'^2)

"AF"

Adh. Factor

(mg/cm2)

"ABS"

Abs. Factor

"EF"

Expos. Freq.
(days/year)

"BW"

Body Weight
(kg)

"AT'

Averaging
Time (days)

"ED"

Exp. Duration
(years)

Body Dose
(mg/kg-day)

Fraction

Contacted

"FC"

Oral Absorp.
Factor

(unltless)

Adjusted
Body Dose
(mg/kg-day)

CSF

(mg/kg-day)-1

Dermal

Cancer Risk

Reference

Dose (RfD)
(mg/kg-day

Carcinogen Effects:

2,4-to}uene(fianiIne

Nonearohiogenlc Effects:
NA

eez 2,000 1 0.10 250 70.0 25,550 25 1.51E-05 0.25 1 1.51E-05 3.2 4.B2E-05 NA

SUMMATION: 4.82E-05 UMMATIOt

SOURCES: USEPA, 1989, Risk Assessment Guidance for Supetfund, Volume I, Human Health Evaluation Manual (Part A), Interim Final. EPA/540/189/002.
USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1992, Dermal Exposure Assessment Principles and AppFications, EPA/600/8-91/01-B.

NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by Oral absorption factor, as recommended In RAGS (USEPA, 1989) Appendix A) to allow use of CSFs and RfDs based on administered doses.
Skin surface area for hands and head.



SO-ING.XLS

Creation Date; 12/16/99

Sito Name: Bayer New MartlnsvHIe SWMU 21
Scenario: Ingestion of Chemical Constituents in Soil
Receptor: Construction Worker - 0-5 feet

This table calculates estimated body dose, incremental cancer risk, and hazard indices from ingestion exposure to chemical constituents in soil.
The equations used to calculate body doses, incremental cancer risks, and hazard indices are:

Body Dose °
(mg/kg-day)

<CS • IR * EF * ED • CF)/(BW • AT) Cancer Body Dose Cancer Slope Factor
Rate = (mg/kgrday) * 1/(mg/kg-day)

Body Dose
Hazard = fmo/ko-davl

Index RfD (mg/kg-day)

WHERE:

CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg)
IR = INGESTION RATE (mg/day)
EF = EXPOSURE FREQUENCY (days/year)
ED = EXPOSURE DURATION (years)

CF = CONVERSION FACTOR (IQ-'kg/mg)
BW= BODY WEIGHT (kg)
AT = AVERAGING TIME (days)

AT = AVERAGING TIME (days) = 25,550 for carcinogens
AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens I = assume chronic CSF or RfD

Constituent

"CS"

Concentration

(mg/kg)

"IR"

Ing Rate
(mg/day)

"EP

Expos. Freq.

(days/year)

"BW"

Body Weight
(kg)

"Ar

Averaging
Time (days)

"ED"

Exp. Duration

(years)

Body Dose
(mg/kg-day)

Oral Absorp.
Factor

(unitless)

Adjusted
Body Dose
(mg/kg-day)

CSF

(mg/kg-day)-1

Ingestion
Cancer Risk

Reference

Dose (RfD)
(mg/kg-day)

"Hi-

Hazard

Index

Carcinogen Effects:

2,4-loluenedlamine

Noncarclnogenlc Effects:
NA

862 480 130 70.0 25,550 1 3.01E-06 1 3.01 E-06 3.2 9.62E-06 NA NA

SUMMATION: 9.62E-06 SUMMATION: NA

SOURCES: USEP/V, 1989, Risk Assessment Guidance for Superlund, Volume I, Human Health Evaluation Manual (Part A), Interim Final. EPA/54a/189/002.
USEP/t, 1989, Exposure Factors Handbook, EP/V600/8-8g/043.
USEPA, 1992, Dermal Exposure Assessment: Principles and Applications, EP/V600/8-91/01-B.

NOTES: Body Dose (absortied) converted to /Adjusted Body Dose (admNstered) by dividing by oral absorpllon factor, as recommended in RAGS (USEPA, 1989) Appendbc A) to aiiovir use of CSFs and RfDs based on administered doses.
Skin surfece area for hands and head.



SO-INGJ<LS

Print Date:

Creation Date:

01/Z8/00

12/16/99

Site Name: Bayer New Martinsvilte - St/VMU 21

Scenario: Ingestlon of Cttetnlcal Constituents In Soil
Receptor Industrial Wortter - 0-2 feet

Ttiis table calculates estimated body dose, Incremental cancer risli, and hazard Indices from Ingestlon exposure to chemical constituents In soil.
The equations used to calculate body doses, Incremental cancer risks, and hazard Indices are:

Body Dose = (CS • IR * EF * ED • CF)/(BW * AT)
(mg/kg-day)

WHERE:

CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg)
IR = INGESTION RATE (mg/day)
EF = EXPOSURE FREQUENCY (days/year)
ED = EXPOSURE DURATION (years)

Cancer Body I}ose Cancer Slope Factor
Rate = (mg/kg-day) ♦ 1/(mg/kg-day)

Body Dose

Hazard = (mo/ko-dav)

Index RfD (mg/kg-day)

CF = CONVERSION FACTOR (10^kg/mg)
BW = BODY WEIGHT (kg)
AT = AVERAGING TIME (days)

AT = AVERAGING TIME (days) = 25,550 for carcinogens
AT = AVERAGING TIME (days) = ED * 365 days/year for noncarclnogens

Constituent

"CS"

Concentration

(mn/kg)

"IR"

Ing Rate

(mg/day)

"EF"

Expos. Freq.
(davs/Vear)

"BW"

Body Weight

(kg)

"AT"

Averaging
Time (days)

"ED"

Exp. Duration
(years)

Body Dose
(mg/kg-day)

Fraction

Contacted

"FC"

Oral Absotp.
Factor

(unltless)

/Adjusted
Body Dose

(mg/kg-day)

CSF

(mg/kg-day)-1

Ingestlon
Cancer Risk

Reference

Dose (RfD)

(mg/kg-day)

"HI"

Hazard

Index

Carcinogen Eftects:

2,4-Toluefledi8nilne

Noncarclnogenic Effects:
NA

saz 50 250 70,0 25,550 25 3.77E-06 0.25 1 3.77E-06 3.2 1.20E-05 NA NA

SUMMATION: 1.20E-05 SUMMATION NA

SOURCES: USEP/V 1989, Risk /Kssessment Guidance for Superfund, Volume I, Human Health EvaluaUon Manual (Part A), Interim Final. EPA/540/189/002.
USEPA. 1089, Exposure Factors Handbook, EPA/600/8-89/043.

USEP/L 1992, Dermal Exposure /Assessment: Principles and Applications, EPA/600/8-91/01-B.

NOTES: Body Dose (absorbed) converted to /Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended In RAGS (USEPA, 1989) Appendix A) to allow use of CSFs and RfDs based on administered doses.
Skin surbice area for hands and head.



SCHNHJCLS

Print date:
CfearionDate:

01/28m0

12/16/99

SHe Name: Bayer New Martlnsvllle SWMU 21

Scenario: Parficulate Inhalation of Chemical Constituent in Sol)

Receptor Construction Worker - 0-5 feet

PEFW lk^=QICx.
360(k//ir

0.036<(l-POx(f/„ lUy xF(x)

Value Source

Q/C (Inverse of mean concentration at the center of the source area In g/m®-s per kg/m®) 60.8 EPA 1696 defeult

V (FracQon of vegetafive cover)- conservativety assume no vegetative cover, unttless 0 assumed

Urn (Mean annual wind speed In mfe) 4.69 EPA 1996 default

Ut (Equivalent threshold value of windspeed at Tin hi m/s) 11.32 EPA 1996 default

F(x) (Function dependent on UmAJL derived usino (Cowherd (1985) - unitfess) 0.194 EPA 1996 default

CA(n,g/n,
PEF (m^/kg)

PEF = 6.60E+08 m^/kg

Body Dose = (CA ' IR • ET * EF * EDWBW • AT)
(mo/lkQ-day)

WHERE;

OA a CONCENTRATION OF CONSTTTUENT IN AIR (mg/m®)
IR a INHALATION RATE <m®/hour)
ET a EXPOSURE TIME <houis/day)
EF a EXPOSURE FREQUENCY (days^ear)
ED a EXPOSURE DURATION (y^rs)

Cancer Body Dose Cancer Slope Factor
Rate = (mg/l^hday) * 1/(mg/kg-day)

Body Dose
Hazard = fmo/ko-dav)

Index RID (mg/kg-day)

BW a BODY WEIGHT (kg)
AT a AVERAGING TIME (days)

AT a AVERAGING TIME (days) = 25,550 for carcinogens
AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens

Constthjent

■OS"
ConcentratiCHi

(nw/ka)

"CA"
Concentration

(mo/m®)

■IR"
Inh Rate
(m®/hour)

"ET
Expos.Time
(houis/dav)

■EP
Expos. Freq.
(davs/year)

■BW
Body Weight

(kq)

■AT
Averaging

Time (days)

■ED"
Exp. Duratjon

(years)

Body Dose
(ma/ka-dav)

Oral Absorp.
Factor

(unltless)

Adjusted
Body Dose
(mgflcQ-dav)

CSF

(mfl/ka-dav)-1

inhalation

Cancer Risk

Reference
Dose(Rfl3)
(mq/kn-day)

"HI"
Hazard
index

Caiolnogen Effects:

2.4-tatu*rMdiwnfne

Noncarctnogtfilc Effects:
NA

86.2 1.21E-07 2.5 8 130 70.0 25,550 1 i.eoE-io 1.90E-10 3.2 6.08E-10 NA f^

SUMMATION: 6.oaE-io SUMMATION NA

SOURCES: USEPA, 1689, reskAssessmentGuldance for Supeifiind, Volume 1, Human H^tth Evaluation Manual (Part A), Interim Final. EPA/540/186/002.
USEPA, 1069, Exposure Factors Handt>ook. EPA/600/8-89/043.



SO-tNH^S

Print Date:

CrsatkKi Data:

01/28/00

12/16/99

Site Name: Bayer New Martlnsvllle - SWMU 21

Scenario: Partteulate Inhalation of Chemical Constituents In Soil

Receptor. Industrial Worker-0-2 feet

PEFWlk^=Q/Cx
360Qilhr

0.036^(1-fOx(U„/U,y xF(x)

Value Source

OfC (Inverse of mean concentration at the center of the source area In g/m'-e per kg/m') 90.8 EPA 1996 default

V (FtacSon of vegetative cover)- oonsenmttveiy assunte no vegetaSve cover, unltless 0 assumed

Um (Mean annual wind speed In m/&) 4.66 EPA 1996 default

Ut ̂(pilvalent threshold value of windspeed at 7m in m^) 11.32 EPA 1996 default

F(x) (Function dependent on Um/Ut derived using Cowherd (1685) - unltless) 0.194 EPA 1996 default

CA(n,g/n,
PEF (m^/lcg)

6.60E+08 m®/kg
6.S8E40e

Body Dose = (CA * IR • ET ♦ EF ♦ EDy(BW AT)
(mg/Kg-day)

WHERE

CA = CONCENTRATION OF CONSTITUENT IN AIR (mg/m')
IR s INHALATION RATE (m^/hour)
ET « EXPOSURE TIME (bouis/day)
EF s EXPOSURE FREQUENCY (days^ear)
ED = EXPOSURE DURATION (years)

Cancer Body Dose Cancer Slope Factor
Rate = (mg/l^-day) * l/fmg/kg-day)

Body Dose
Hazard g fmo/k^av)
Index RfD (mg/kg-day)

BW = BODY WEIGHT (kg)
AT g AVERAGING TIME (days)

AT g AVERAGING TIME (days) = 25,550 for carcinogens
AT ° AVERAGING TIME (days) = ED * 365 days/year for noncaidnogens

Constituent

"CS-

ConcentraSon

(mo/ka)

W

Cencentratlon

(ma/im^)

^R"

Inh Rate

(m'/hour)

•ET

Expos.Tlme

(hours/davl

-EF-

Expos. Freq.

(davs/vear)

"BW"

Body Weight

(kg)

•Ar

Averaging

Time (davs)

•ED"

Exp. Duration

(years)

Body Dose

(moflm-dav)

Fraction

Contacted

"FC"

Oral Absorp.
^ctor

(unttless)

Adjusted
Body Dose

(murita-davl

CSF

mo/ka-dav)-'

Inhalation

Cancer Rl^

Reference

Dose (RfD)

(ma/ktHJav)

■Hl"
Hazard

Index

Carcinogen Effects:

2.44Bl(i»nadiamh8

Noncardnogenie Effects:
NA

68.2 1.30B06E-07 2.6 8 250 70.0 25,550 25 2.28E-09 0.25 1 2.28E-0g 3.2 7.30E-09 fsiA NA

SUMMATIOt 7.30E-09 ^UMMATIOh NA

SOURCES: USEPA, 1989. Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A), Interim Final. EPA/540/189/0Q2.
USEPA, 1989. Exposure Factors Handbook. EPA/600/8-89/043.
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JLE 7-1

Screening of Constituents in On-Site Groundwater (1998)

Constituent CAS Units Frequency Range of Sample of Benchmark

Number of

Detection

Detections Maximum

Detection

Screening

Levels'

Ref. Maximum Detection

Exceeds Benchmark

1,2-Dichlorobenzene 95-50-1 mg/1 17 - 62 0.0025 -  1.68 RW-2a (BCD# 981-15) 6.0E-01 2 Max. Det. > Bench

1,4-Dichlorobenzene 106-46-7 mg/1 5 - 62 0.00284 -  0.133 RW-2a (ECU# 981-15) 7.5E-02 2 Max. Det. > Bench

2,4-Diaminotoluene 95-80-7 mg/1 5 - 63 0.123 -  0.811 RW-1 (ECD#983-14) 2.1E-05 3 Max. Det. > Bench

2,4-Dinitrotoluene 121-14-2 mg/1 10 - 63 0.00312 -  12,5 MW-IOS (ECD#981-28) 7.3E-02 3 Max. Det. > Bench

2,6-Dinitrotoluene 606-20-2 mg/1 8 - 63 0.0216 -  7.42 MW-IOS (ECD#981-28) 3.7E-02 3 Max. Det. > Bench

2-Nitrotoluene 88-72-2 mg/1 10 - 63 0.00242 -  1.59 RW-3a(ECD# 981-16) 6.1E-02 3 Max. Det. > Bench

3-Nitrotoluene 99-08-1 mg/1 4 - 63 0.00618 -  0.129 RW-3a(ECD# 981-16) 1.2E-01 3 Max. Det. > Bench

4-Nitrotoluene 99-99-0 mg/1 7 - 63 0.0556 -  1.31 RW-3a (BCD# 981-16) 6.1E-02 3 Max. Det. > Bench

5-Nitro-o-toluidine 99-55-8 mg/1 6 - 63 0.00308 -  1.02 MW-10S(ECD#983-28) 2.0E-03 3 Max. Det. > Bench

Aitiline 62-53-3 mg/1 5 - 63 0.0262 -  0.994 RW-2a(ECD# 981-15) 1.2E-02 3 Max. Det. > Bench

Barium 7440-39-3 mg/1 25 - 25 0.0391 -  2.27 GM-16S (ECD #981-22) 2.0E+00 2 Max. Det. > Bench

Benzene 71-43-2 mg/1 7 - 61 0.1 -  1.23 RW-2a (ECD# 981-15) 5.0E-03 2 Max. Det. > Bench

Benzoic Acid 65-85-0 mg/1 1 - 63 0.00258 -  0.00258 FP-4(ECD#983-5) 1.5E+02 3 No

bis(2-Chloroethyl)ether 111-44-4 mg/1 1 - 63 1.15 -  1.15 RW-2a (ECD# 981-15) 9.6E-06 3 Max. Det. > Bench

bis(2-Ethylhexyl) phthalate 117-81-7 mg/1 29 - 63 0.00252 -  0.0296 LF-IS (ECD#981-1) 4.8E-03 3 Max. Det. > Bench

Bisphenol A 80-05-7 mg/1 8 - 63 0.00382 -  0.0966 RW-2a (ECD# 981-15)
-

NA

Cadmium 7440-43-9 mg/1 1 - 61 0.0464 -  0.0464 MW-7S (ECD#981-26) 5.0E-03 2 Max. Det. > Bench

Calcium 7440-70-2 mg/1 24 - 24 8.73 -  244 LF-IS (ECD#981-1) -
NA

Chlorobenzene 108-90-7 mg/I 20 - 61 0.00222 -  178 MW-10S(ECD#983-28) l.lE-01 3 Max. Det. > Bench

cis-1,2-Dichloroethene 156-59-2 mg/1 4 - 61 0.00249 -  0.00491 LF-4DFDA(ECD983-2) 7.0E-02 2 No

Copper 7440-50-8 mg/1 12 - 25 0.00702 -  0.247 MW-7S (ECD#981-26) 1.5E+00 3 No

Diethyl phthalate 84-66-2 mg/1 3 - 63 0.00688 - 0.0276 LF-4S (ECD983-4) 2.9E+01 3 No

Di-n-butyl phthalate 84-74-2 mg/1 3 - 63 0.00268 -  0.00426 LF-4S(ECD983-4) 3.7E+00 3 No

Di-n-octyl phthalate 117-84-0 mg/1 1 - 63 0.0033 -  0.0033 LF-IS (ECD#981-I) 7.3E-01 3 No

Iron 7439-89-6 mg/1 24 - 25 0.0121 -  42.6 LF-4S (ECD#981-4) l.lE+01 3 Max. Det. > Bench

Lead 7439-92-1 mg/1 10 - 61 0.00416 -  0.492 MW-7S (ECD#981-26) - NA

Magnesium 7439-95-4 mg/1 24 - 24 3.95 -  58 LF-IS (ECD#981-1) - NA

Manganese 7439-96-5 mg/1 25 - 25 0.02 -  44.4 LF-IS (ECD#981-1) 7.3E-01 3 Max. Det. > Bench

m-Toluidine 108-44-1 mg/1 2 - 63 0.021 -  0.021 LF-4S (ECD983-4) - NA

Nickel 7440-02-0 mg/1 29 - 61 0.00487 -  0.48 MW-7S (ECD#981-26) 7.3E-01 3 No

Nitrobenzene 98-95-3 mg/1 15 - 62 0.00208 -  2.8 RW-3a (BCD# 981-16) 3.5E-03 3 Max. Det. > Bench

p-Chloroaniline 106-47-8 mg/1 3 - 63 0.00516 -  0.414 LF-4S (ECD#981-4) 1.5E-01 3 Max. Det. > Bench

Phenol 108-95-2 mg/1 12 - 63 0.00122 -  0.00923 RW-1 (ECD#983-14) 2.2E+01 3 No

Potassium 7440-09-7 mg/1 23 - 24 1.28 -  119 LF-4S (ECD#981-4) - NA

p-Toluidine 106-49-0 mg/1 3 - 63 0.0117 -  0.244 RW-2a (ECD# 981-15) 3.5E-04 ■3 Max. Det. > Bench

Sodium 7440-23-5 mg/1 24 - 24 12.2 -  952 GM-5B (BCD #981-19) - NA

Tetrahydrofuran 109-99-9 mg/1 1 - 61 0.116 -  0.116 LF-4S (ECD#981-4) 8.8E-03 3 Max. Det. > Bench

Trichloroethene 79-01-6 mg/1 2 - 61 0.00108 -  0.00115 LF-4DFDB(ECD983-3) 5.0E-03 2 No

Zinc 7440-66-6 mg/1 18 - 25 0.00517 -  0.5 MW-7S (ECD#981-26) l.lE+01 3 No

Notes:

(1) In lieu of Federal MCLs, Region HI RBCs were used as Benchmark Screening Levels. Remanded MCLs and Federal Action Levels were not considered.
(2) Federal MCL
(3) Region HI Risk-Based Concentration for Tap Water.
Only Detected Constituents are presented here.
NA = Not Applicable
"  = Neither a Federal MCL nor a Region III RBC were available.

Bayer Corporation
New Maitinsville, WV 7-20

Final RFI Report
Revision: 1

December 2001



TABLE 7-2

Screening of Constituents in Off-Site Groundwater (1998)

Constituent CAS Units Frequency Range of Sampie of Benchmark Maximum
Number of

Detection

Detections Maximum

Detection

Screening

Level'

Detection Exceeds

Benchmark
1,1,1,2-Tetrachloroethane 630-20-6 mg/1 0 - 4 ND NA
1,1,1-Trichloroethane 71-55-6 mg/1 0 - 4 ND NA
1,1,2,2-Tetrachloroethane 79-34-5 mg/1 0 - 4 ND NA
1,1,2-Trichlorcethane 79-00-5 mg/1 0 - 4 ND NA
1,1-DichIoroethane 75-34-3 mg/1 0 - 4 ND NA
1,1-Dichloroethene 75-35-4 mg/1 0 - 4 ND NA
1,1 -Dichloropropene 563-58-6 mg/I 0 - 4 ND __ NA
1,2,3-Trichlorcbenzene 87-61-6 mg/1 0 - 4 ND NA
1,2,3-Trichloropropane 96-18-4 mg/1 0 - 4 ND NA
1,2,4,5-TetrachIorobenzene 95-94-3 mg/1 0 - 4 ND NA
1,2,4-TrichIorobenzene 120-82-1 mg/1 0 - 4 ND NA

1,2,4-Trimethylbenzene 95-63-6 mg/1 0 - 4 ND NA

1,2-Dibromo-3-chloropropane 96-12-8 mg/1 0 - 4 ND NA

1,2-Dibromoethane 106-93-4 mg/1 0 - 4 ND __ NA
1,2-Dichtorobenzene 95-50-1 mg/1 0 - 4 ND NA
1,2-Dichloroethane 107-06-2 mg/1 0 - 4 ND __ NA

1,2-Dichloropropane 78-87-5 mg/1 0 - 4 ND __ NA

1,3,5-Trimethylbenzene 108-67-8 mg/1 0 - 4 ND __ NA

1,3-Dichlorobenzene 541-73-1 mg/1 0 - 4 ND __ NA
1,3-Dichloropropane 142-28-9 mg/1 0 - 4 ND __ NA

1,4-Dicblorobenzene 106-46-7 mg/1 0 - 4 ND __ NA

1 -Chloronaphthalene 90-13-1 mg/1 0 - 4 ND .. NA

1 -Methylnaphthalene 90-12-0 mg/1 0 - 4 ND — NA

I -Naphthylamine 134-32-7 mg/I 0 - 4 ND ~ NA

2,2-Dichloropropane 590-20-7 mg/1 0 - 4 ND — NA

2,3,4,6-Tetrachlorophenol 58-90-2 mg/1 0 - 4 ND — NA

2,3-Dichloroaniline 608-27-5 mg/1 0 - 4 ND __ NA

2,4,5-Trichlorophenol 95-95-4 mg/1 0 - 4 ND — NA

2,4,6-TrichIorophenol 88-06-2 mg/1 0 - 4 ND — NA

2,4-Diaminotoluene 95-80-7 mg/1 0 - 4 ND — NA

2,4-Dichlorophenol 120-83-2 mg/1 0 - 4 ND NA

2,4-DimethyIphenol 105-67-9 rag/1 0 - 4 ND — NA

2,4-Dinitrophenol 51-28-5 mg/1 0 - 4 ND .. NA

2,4-Dinitrotoluene 121-14-2 mg/1 0 - 4 ND — NA

2,6-Dichlorophenol 87-65-0 mg/1 0 - 4 ND - NA

2,6-Dinitrotoluene 606-20-2 mg/1 0 - 4 ND ~ NA

2-Butanone 78-93-3 mg/1 0 - 4 ND ~ NA

2-Chloroethyl vinyl ether 110-75-8 rag/1 0 - 4 ND — NA

2-Chloronaphthalene 91-58-7 mg/I 0 - 4 ND ~ NA

2-Chlorophenol 95-57-8 mg/1 0 - 4 ND - NA

2-Chlorotoluene 95-49-8 mg/1 0 - 4 ND _ NA

2-Hexanone 591-78-6 mg/1 0 - 4 ND _ NA

2-Methylacetonitrile 107-12-0 mg/1 0 - 4 ND — NA

2-Methylnaphthalene 91-57-6 mg/1 0 - 4 ND - NA

2-Methylpyridine 109-06-8 mg/1 0 - 4 ND - NA

2-Naphthylamine 91-59-8 mg/1 0 - 4 ND ~ NA

2-Nitroaniline 88-74-4 mg/1 0 - 4 ND NA

2-Nitrophenol 88-75-5 mg/1 0 - 4 ND NA

2-Nitropropane 79-46-9 mg/1 0 - 4 ND ~ NA

2-Nitrotoluene 88-72-2 mg/1 0 - 4 ND - NA

3,3'-Dichlorobenzidine 91-94-1 mg/1 0 - 4 ND .. NA

3-ChIoropropene 107-05-1 mg/1 0 - 4 ND — NA

3-Methylcholanthrene 56-49-5 mg/1 0 - 4 ND - NA

3-Nitroaniline 99-09-2 mg/1 0 - 4 ND - NA

3-Nitrotoluene 99-08-1 mg/1 0 - 4 ND - NA

4,6-Dinitro-o-cresol 534-52-1 mg/1 0 - 4 ND — NA

4-Aminobiphenyl 92-67-1 mg/1 0 - 4 ND ~ NA

4-Bromophenyl phenylether 101-55-3 mg/1 0 - 4 ND ~ NA

4-Chlorophenyl phenylether 7005-72-3 mg/1 0 - 4 ND ~ NA

4-Nitroaniline 100-01-6 mg/1 0 - 4 ND NA

4-Nitrophenol 100-02-7 mg/1 0 - 4 ND NA

4-Nitrotoluene 99-99-0 mg/1 0 - 4 ND __ NA

5-Nitro-o-toluidine 99-55-8 mg/1 0 - 4 ND
-

NA

Bayer Corporation

New Martinsville, WV 7-21

Final RFI Report

Revision: 1

December 2001
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SVMU LOCATION

1 South Landf i I
2 Sludge Lagoon
3 Fi l l Area HydrobIastIng Station
4 Ash Lagoon
5 Residue Fi ll Area Unit 3Fc
6 Residue Fi ll Area Unit 3Fd
7 Fi l l Materials Block 21
8 All Purpose Burning Pit
9 Residue Fi l l Area 3Fe
10 Infi l led Wastewater Ditch

(Forner Process Trench)
11 Acid NeutraI ization Faci l ity SFg
12 Forner Neutra I ization Spi l l Basin
13 Existing ProcessTrench
14 Fi ll Materials Block 11
15 NeutraI ization and Settl ing Basin 5Fa
16 NeutraI ization Basin 5Fe
17 Polyl Spi I I
18 Lab Area 24A
19 Residue Fi l l Area Unit 3Fa
20 Nitrations Neutra I iz. /Sett I ing Basin 5Fb
21 Nitrations NeutraI iz./Sett I ing Basin 5Fc
22 Vortex Burner
23 TDl Area 26B
24 NeutraI ization Trench/Basin 5Fd
25 HCI Area 15C
26 Forner Waste Disposal Incinerator
27 Mononitrobenzene
28 Iron Oxide Area 28A
29 Fi ll Area Block 28
30 Residue Fi l l Area Unit 3Fb

South Landf i I I
South Landfi I I
South Landf i I I
South Landf i I I
Equal ization Basin/Rainwater Lagoon
Clarifier and Bioxidation Tanks
Block 21
Block 21
Block 21
Throughout Faci I ity

Block 21
Block 22
Throughout Fac i I i ty
Block 11
Block 14
Block 24
Block 24
Block 24
Block 13
Block 16
Block 16
Block 26
Block 26
Block 15
Block 15
Block 5
Blocks 17 8. 27
Block 28
Block 28
Parking Lot East of Rt 2

LEGEND

□
SVMU 7

SWMU HAVING CONSTITUENTS
EXCEEDING RESIDENTIAL RBC

800

IT CORPOIUTIOIII

BAYER NEW MARTINSVILLE
NEW MARTINSVILLE, WEST VIRGINIA

FIGURE F.4-1
SWMUs HAVING CONSTITUENTS
EXCEEDING RESIDENTIAL RBC

RCRA FACILITY INVESTIGATION


